9300 Lee Highway ’ ‘
Fairfax. Virginia : . :
22031-1207 : : N ‘

703/934-3000

ICF TECHNOLOGY INCORPORATED

April 6, 1990

Ms. Nora Okusu

Department of Waste Management
101 N. 1l4th Street, 1llth Floor %
Richmond, VA 23219 ‘ ' ;

Dear Nora: ‘

i

Enclosed for your review is the first progress report for the RI)FS at

the Arrowhead Plating site in Montross, Virginias. Please note that the
reporting period was extended, for this time only, to incorporate February's
activities as well as those accomplished in March. The reason for the one-
time extended period is that we did not start work until February 17, and
therefore, during a conversation we had around that time, you and I agreed it
was not necessary to send a report for the relatively few days remaining in
February. , : i
i

Should you have any comments or questions, feel free to call me.
° : t

Sincerely, - - o .
= LS~ .

/fz ERPAY A SR S A N

2 A : S

Claudiz A. Brand
Senior Assoc;ate

cc: Jim Kuszaj
Gary Dietrich
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MONTHLY PROGRESS REPORT FOR

ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA

)

REPORTING PERIOD: February 5 -- April 6, 1990

i
b - ) |
i - . 1
|
|
[

PREPARED BY: Claudia A. Brand, Project Coordinétor
DATE PREPARED: April 6, 1990

Special Comments: This first monthly report, prepared in accordance with
Paragraph VII.K of the Consent Agreement, encompasses a two-month period in
order to address the startup of the project. February's activities are
included herein because of the project schedule and based on a verbal
understanding between Claudia Brand and Nora Okusu. Hereafter, all progress
reports will be on a monthly baSlS The sequence of start-up events was as
follows: . : »
! |
» Virginia Department of Waste Management (VADWM) approved ICF |
Technology's Work Plan in a letter dated Febrdary 5, 1990 contlngent on
several proposed changes. Gary Dietrich of ICF Technology (ICF)

accepted those changes and signed VADWM's 1etter on February 7, 1990

] ICF began the Planning task on February 11, 1990 within ten days of Work
Plan approval. » i
= ICF notified Nora Okusu of VADWM, on February.lZ, 1990, of initial
schedule, i.e., for start-up activities. On February 22, 1990, ICF
confirmed schedule with Ms. Okusu for geophysical survey (February 26),
start-up activities (March 6 -- 16), and drllllng (March 19).

Specific Accomplishments in Reporting Period: .

i !

. On February 26 and 27, Park Gilmore and Kent Boler of ICF conducted a
ground penetrating radar (GPR) and electromagnetic induction (EM) survey
to assist in the location of the proposed soil borings/monitoring wells
and to determine the possible presence of a pllnchlté (ironstone) layer.
The results of the survey included 1dent1f1catlon of 1) the locatlons of
underground piping and the abandoned fuel oil tank, 2) optimum locations
for drilling, and 3) approximate depth of the wacer table. Ne¢
observable anamolies attributable to a pllnthlte layer were found.

] Claudia Brand and Jennifer Tilghman visited the site on March 15 1990
to prepare for the following weeks activities., Preparations 1nclude4
checking for evidence of buried lines at the selected boring locations
with a magnet detector, preparing the decontamlnatlon station, reviewing
the project tasks with the current site manager (Phylis McKen21e), and
checking access to the stream sampling locations.

- AR300896
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ICF TECHNOLOGY INCORPORATED

Snecific Accomplishments in Reporting Period (CONTINUED):

» Hardin-Huber Inc. (HHI) completed twelve soil borings and instdlled 11
monitoring wells at the site between March 19 and March 30, 1990.
Claudia Brand, Jennifer Tilghman, and Geoff Back of ICF conducted soil
sampling, field screening, and soil classification during drilling. The
wells were developed by HHI between March 27 and 30, 1990. A total of
25 soil samples were sent to Versar Inc. for laboratory analyses.

. Geoff Back, Jennifer Tilghman, and Claudia Brand collected 16 surface
soil samples (SS21-28 and S$532-39) using a hand auger and submitted them
to laboratory for analyses on March 29, 1990.

Projected Tasks to Be Completed in Upcoming Month:

" On April 9, 11, and 13 surface water and sediment samples will be
collected from the proposed locations along Scates Branch and Weavers
Millpond.

. On April 9, ICF's ecologist, Judi Durda, will initiate the ecological
assessment task by conducting the one-day site reconnaissance.

x Groundwater samples will be collected from the 1l on-site wells on April
16 and 17.

. Pond closure activities will begin on approximately April 16. These
activities will be conducted by Scovill's contractors, Weston Services
Inc., and will include pumping and treating the accumulated rainwater in
the ponds, earthwork to backfill and grade the pond areas, and final
seeding. 1ICF will have a representative on site during portions of this
work. This work is expected to take approximately six weeks.

Problems Encountered and Solutions:

» A hydraulic oil line broke on the drill rig during the installation of
MW7 (on March 23, at approximately 1530) spilling approximately three
gallons of hydraulic oil around the well area. HHI shoveled all visible
oil and soils into a 55-gallon drum and the area was covered with
plastic for the weekend. (The rig was inoperable so none of the
equipment or well materials could be removed from the ground at that
time.) On March 26, the drill rig was fixed, the PVC piping at MW7 was
removed from the borehole, the PVC was discarded, and the hole was
grouted to the surface. A new location for the well was selected
approximately 12 feet to the southeast in an area unaffected by the ,
spilled hydraulic oil. (The new MW7 was completed at 1330 on March 26.)

= During the installation of MW1l on March 28, problems arose with
bridging of the sands during installation of the filter pack. After
significant effort, the well was installed, however, only three bags of
sand were used in comparison to the average of six bags per well at the
other
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Problems Encountered and Solutions (CONTINUED):

. locations. During well development on March 30, it was evident that the
well was not performing properly (i.e., yielding only 12 gallons of
water in an hour compared to over twice that in most locatlons)

Hence, HHI and ICF agreed on April 3, that the well would be replaced by
HHI at the time of additional drilling (sometlme in the end of May or
early June). At that time HHI will also install MW4, which was
postponed so it would not be destroyed during pond closure.

\
s Geese were found to be nesting near the ponds durlng the week of April

3. Ms. Nora Okusu of the VADWM arranged with the Department of
Agriculture to have the nest moved. However, no date for the moye has

been set at this time. :
! |



9300 Lee Highway £ {
Fairfax, Virginia
22031-1207

703/934-3000

ICF TECHNOLOGY INCORPORATED

May 10, 1990

Ms. Nora Okusu

Department of Wdaste Management
101 N. l4th Street, 1lith Floor
Richmond, VA 23219

Dear Nora:

Enclosed for your review is the second progress report for the RI/FS at
the Arrowhead Plating site in Montross, Virginia. The report covers the
period from April 7 through April 30, 1990. Should you have any comments or
questions, feel free to call me.

Sincerely,

(portyn (F. Bl
Claudia A. Brand .

Senior Associate

cc: Jim Kuszaj
Gary Dietrich

AR300899
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MONTHLY PROGRESS REPORT FOR,
ARROWHEAD PLATING SITE RI/FS

. ) MONTROSS, VA
REPORTING PERIOD: April 7, 1990 -- April 30, 1990
PREPARED BY: Claudia A. Brand, Project Coordinaﬁor

DATE PREPARED:  May 9, 1990 - |

Specifiec Accomgliéhments in Reporting Period:

i !
= On April 9, 1990, Claudia Brand and Jennifer Tilghman of ICF collected
surface water samples from 5 locations along Scates Branch and from the
inflow and outflow to Weavers Millpond. On Apfll 11 and 13, additlonal
water was collected to replenish the 7-day chronic bicassay tests. The
analytical results are not available at this time. However, an 1n1t1al
stream assessment (conducted by the VADWM's blologlst using a benthic
survey method) indicates that the stream water quallty is generally
good.

|
i
'

s ICF's ecologist, Judi Durda, conducted a one-day site reconnaissance on
April 9, 1990. The purpose of this visit was to identify the maJor
types of flora and fauna species inhabiting the area. The remaining
tasks of the eclogical assessment will be undertaken upon recelpt of the
. analytical data for surface water and sediment samples.

» Additional miscellaneous samples were collected including: surface soil
samples from near the drainage lines; a sample of stained soil from near
Mattatuck's outdoor waste oil accumulation area; and a sample of water
from the decontamination tank. Samples from the drainage line were
collected in accordance with the Work Plan; the stained soil sample was
taken to gather more information in the vicinity of one of the soil
borings/monitoring wells (SB8/MW8) where VOCs were found in soils; and
the tank sample was collected to determine disposal options. ‘

. ; : o P \
= On April 16 and 17, the first round of groundwater samples were
collected from 11 of the wells installed in March. The wells were
purged prior to sampling using a hand pump, and all of the wells (with

the exception of MW1l which was not sampled) performed adequately.
Samples were sent to the laboratory for analyses but results are not
yet available. ‘ ‘

. On April 19, pond closure activities began, and ICF was on-site
periodically to collect treated pond water samples (on the first and
fifth days) and to observe the progress of the earthwork operatibns.

i

i I
s ICF began researching private and public water well locations by
reviewing documents and interviewing officials at the County Health
Department, the Town Clerk, and the Building and Zoning Department

® ) ~ R300900



Projected Tasks to Be Completed in Upcoming Month: .

)  ICF TECHNOLOGY INCORPORATED

[ i

On May 14 through 16, six borings will be installed, one in each of the
former pond areas, and soil samples will be collected to gather
information on concentrations.of selected compounds in subsurface soils
following pond closure.

On May 17, two additional monitoring wells will be installed. One well
(MW-4) will be installed in a background location to the north, and
MW-11A will replace MW-1l (located east of the southeast pond)
installed in March.

The second round of ground water, surface water, and sediment samples
will be collected from selected locations some time between May 17 and
May 21.

Ongoing data evaluation and organization will be conducted as the data
begin te be received from the laboratory.

Confirmatory surface soil sampling over the former pond areas may also
be conducted during the upcoming month, in accordance with the Work
Plan.

Problems Encountered and Solutions:

None.

gi}30090l .




ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.

9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 22031-1207,

703/934 -3300 i
i . |

Lo !
June 6, 1990

. Timothy Longe, Ph.D.
Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 1l4th Street, 18th Floor
Richmond, VA 23219

Dear Mr. Longe:
{ |
! ) I
Enclosed for your review is the third progress report for the RI/FS at
the Arrowhead Plating site in Montross, Virginia. The report covers the
period from May 1 through May 31, 1990. Should you_have any comments or

questions, feel free to call me at (703) 934-3937,

}
|
|
I
|

Slncerely,

1‘I'i | (:/szovdﬁwk Cf,,4:3;4%4~v<;__

Claudia A. Brand
Senior Assoc;ate

cc: Jim Kuszaj
Gary Dietrich

|
|
|
\
|
|
|
i
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MONTHLY PROGRESS REPORT ¥FOR
ARROWHEAD PLATING SITE RI/¥S
MONTROSS, V&

REPORTING PERIOD: May 1, 1990 -- May 31, 1990
PREPARED BY: Claudia A. Brand,'Project Coordinator

DATE PREPARED: June 6, 1990

Specific Accomplishments in Reporting Period:

= On May 2 and 10, ICF visited the site to review pond closure activities
conducted by Weston Services Incorporated. Work appeared to be
progressing successfully and in a timely manner. Significant efforts
had been made to attempt to control silt runoff after the initial heavy
rain in April. !

» During the week of May£14, two monitoring wells were installed (MW4 and
the replacement for MW2) and six borings over the former pond area were
completed by Hardin-Huber Inc. and ICF staff, Geoffrey Back and Jennifer
Tilghman.. Additionally, the second round of groundwater samples were
collected (one month after the initial round) from every well except the
two new wells and MW3. These remaining wells are scheduled to be
sampled the week of June 4,

= On May 23 and 24, Eric Lillyblad, Jennifer Tilghman, and Kevin Koepenick .
collected the second round of surface water and sediment samples from
Scates Branch and from the inflow and outflow to Weavers Millpond.

» ICF continued researching private and public water well locations.
Additionally, ICF interviewed employees and reviewed files in several
county offices to look for any record of a release or complaint
associated with the facility. No records of releases or spills were
found for the period Scovill operated of the plant; however, Chief
Sisson of the Fire Department recalled responding to a leaking 55-gallon
drum inecident 4-5 years ago. The Chief did not believe the incident had
resulted in a release to the environment.

= Numerous data packages from Versar Laboratory were received during the
month of May, and ICF immediately began to organize the data. Data
validation procedures were also begun to ensure usable data and identify
any invalid results.

A

Projected Tasks to Be Completed in Upcoming Month:
» On June 8, ICF will visit the site to sample the remaining groundwater

monitoring wells. Also at that time, we will meet with the manager of
the Mattatuck operation to research their processes and waste management

) AR300903 g




practices.
= The confirmatory surface soil sampling in the former pond arxea will be

conducted sometime toward the end of the month. The scheduling for this

task is dependent on the status of soil and vegetation in the area,

i.e., ideally, plants will have taken hold and the area will reflect the

,condltlons that will exist in the future.

} :
' \

s Ongoing data evaluation and organization .will be conducted as the data
begin to be received from the laboratory

|
i
Problems Encountered and Solutions:
| i
| |
s An electrical line (runmning to the chlorlnatlon bulldlng at the

wastewater treatment plant) was found to have been damaged during
drilling operations at SB1l. Although a geophy51cal survey had been run
in the vicinity of the boring location, access problems encountered at
the time of drilling required that the location be moved. Other
information, such as flags marking underground utilities, other
geophysical information, and direct observations were used at the time
to site the new location. As soon as the location of the damage was
identified, Weston Servieces repaired the line.

l
v

» The Virginia Department of Waste Management (VADWM) expressed concern
that soil cuttings from borings SB10 - SB13 were wrapped in plaetic and
not drummed, therefore with the exception of SB13, the cuttings were
moved and placed in drums during the week of May 14. At SB13, problems
with access prevent the material from being moved, however, arrangements
were made for Weston to take care of this 1ocatlon before they complete
their work at the site.

. The VADWM expressed concern that the same bucﬁet of decontamination
water was being used for the split spoon sampler at two borings. Fresh
water and alconox were already being added to the bucket to freshen it,
but to further reduce any concerns, addltlonal equipment blank samples
were collected to verify that there was not a problem (For all other
drilling activities, i.e., SB1-SBl4, a dedicated batch of
decontamination water was used to wash the split spoon.)

P i



ICF KAISER
ENGINEERS

{CF KAISER ENGINEERS, INC.
9300 LEE HIGHWAY

FAIRFAX, VIRGINIA 22031-1207
703/934-3300

July 9, 1990

Mr. Timothy Longe, Ph.D.

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Mr. Longe:

Enclosed for your review is the fourth progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from June 1
through June 30, 1990. Should you have any comments or questions, feel free to call me
at (703) 934-3937. :

Sincerely,

oo BBl

Claudia A. Brand
Senior Associate

cc: Jim Kuszaj
Gary Dietrich

AR300905
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MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS

MONTROSS, VA

i

REPORTING PERIOD: June 1, 1990 -- June 30, 1990

PREPARED BY:  Claudia A. Brand, Project Coordinator

DATE PREPARED:  July 9, 1990

Specific Accomplishments in Reporting Period: | : :

®  On June 8, Eric Lillyblad and Kevin Koepenick collected ground-water samples
from MW3 (which had not yet been resampled) and from the newly installed
MW4 and MW11 (first round). Samples were sent to the laboratory for analyses
of volatile, semivolatile, cyanide, selected total metal and dissolved metal
compounds. . L |

. ' ' I

m  On June 8§, Eric Lillyblad visited Mattatuck’s manufacturing operations currently
located in the southwest portion of the building. Mr. Joe Cacciatore, General
Manager, was interviewed to determine if past processes or incidents may have
contributed to the problems at the site. According to Mr. Cacciatore, in the past,
waste hydraulic oil was stored outside in drums located next to a 500 gallon tank
(used to store new product). The tank and drums were reportedly removed in the
summer of 1989 after production of accelerator cables was discontinued. Four
additional drums were removed in late spring of this year. Based on this
discussion, it appears that Mattatuck’s former waste oil storage area was the cause
of the stained surficial soils that are visible to the east of the buﬂdmg (_]uSt north
of Mattatuck’s side entrance). ‘

®  On June 26, Claudia Brand visited the site to view the former pond area with Kim
Hummel of EPA, Tim Longe of VADWM, Chuck Moore of Weston, and Muriel
Taylor of Potomac Seeding. The meeting was held at the request of the EPA, and
the purpose was to address soil erosion problems that resulted from surface water
runoff. According to Ms. Taylor, the poor seeding problem was due, in part, to
the occurrence of 8 inches of rain which fell within 3 days of the seeding. Kim
Hummel indicated that a local soil conservation specialist, Ken Harper, had
viewed the site and made recommendations for stabjlizing the area. It was agreed
that a plan should be developed by Chuck Moore, with the assistance of Mr.
Harper, and presented to the EPA around the end of July. No further seedmg or
grading activities would take place until the plan was completed. Also,
confirmatory surface soil sampling activities would be postponed, since the existing
conditions may change based on the new plan.

AR300906
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During the visit, a broken fire water line was observed to be draining across the
site. The line had apparently been broken for several weeks and the water had .
created a pool and rivulets on the east side of the building and in the former pond

area. Furthermore, it appears that the water is flowing directly over the stained

surface soils (in Mattatuck’s former oil storage area) and probably transporting

those compounds as it flows across the site. Melvin Lewis, the maintenance man

for A.-R. Winarick, confirmed that the stained area is the result of significant oil

spillage which accumulated around storage drums and a tank during the years that
Mattatuck’s accelarator cable operation was on site.

Additional data packages were received from Versar Laboratory during the month
of June, and ICF KE continued to organize the data. Data validation efforts (to
ensure viable data and identify any invalid results) also neared completion.

Projected Tasks to Be Completed in Upcoming Month:

During the week of July 9, ICF KE will visit the site to resample 2 monitoring
wells (MW4 and MW11). If A.R. Winarick’s approval is received, we will also
sample 3 wells that were installed by Winarick in the vicinity of the exisiting
sewage ponds. Additionally, composite samples of the soil cuttings and purge
water will be collected to assist Scovill with their decision regarding the handling
of wastes generated during this RI/FS.

The confirmatory surface soil sampling in the former pond area will not be
conducted as noted above. The scheduling for this task is dependent on the status
of soil and vegetation in the area, i.e., ideally, plants will have taken hold and the
area will reflect the conditions that will exist in the future.

Ongoing data evaluation and organization will be conducted as the data continue
to be received from the laboratory. Copies of the summary data tables, that are
currently being generated, will most likely be provided to the State with the
submittal of the next monthly progress report.

Problems Encountered and Solutions:

As previously discussed, the EPA expreséed concern about inadequate surface
water control measures at the site. As a result, a plan is being developed by
Weston (during the month of July) to address the problem.

The EPA also expressed concern about data avaﬂability. As mentioned, summary

data tables will be provided when they are complete and will most likely
accompany the next monthly report.

AR300907
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ICF KAlSER EMNGINEERS. INC.
9300 LEE HIGHWAY
FAIRFAX. VIRGINIA 22031-1207
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August 7, 1990

Mr. Timothy Longe, Ph.D.

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Mr. Longe:

P
|

Enclosed for your review is the monthly progress repbrt for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from July 1

through July 31, 1990. Should you have any comments or quesuons feel free to call me
at (703) 934-3937.

Sincerely,

WM

Claudia A. Brand

Senior E nvuonmental Scxcntxst
1

|
|
cc:  Jim Kuszaj
Gary Dietrich
Kim Hummel

o | | AR300508
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MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA

REPORTING PERIOD:  July 1, 1990 -- July 31, 1990
' PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: August 7, 1990

Specific Accomplishments in Reporting Period: '

m  On July, Geoff Back and Jay Kuhn of ICF KE collected the second round of
ground-water samples from MW4 and MW11 and from A.R. Winarick’s wells
(designated AR1, AR2, and AR3). Samples were sent to the laboratory for
analyses of volatile, semivolatile, cyanide, selected total metal, and dissolved metal
compounds. ICF KE staff observed that leaking water from the fire line had not
yet been repaired.

® On July, ICF KE also collected composite samples from the drums of soil cuttings
and purge water (including decontamination water) generated during this RI/FS.
The samples were submitted to Wadsworth Laboratory and to Clean Harbors of
Baltimore for the purposes of evaluating disposal options. The results of
Wadsworth’s analyses are presented in Attachment 1, along the analyses from a
1,000-gallon tark aiso used to store purge water. Review of the data reveals that
the analytes of concern were not detected in any of the samples (tank water,
composite water, or composite soil). Clean Harbors also reported the absence of
any contaminants of concern in the water sample they analyzed. Therefore, it
should be possible to give consideration to alternatives other than a hazardous
waste facility for the disposal of this material.

m Richard B. Allison Jr. and Associates conducted a survey of the elevation and
location of the ground-water monitoring wells and one surface water station. The
data from this survey and water level measurements collected by ICF KE will be
used to develop a potentiometric map to determine direction of ground-water flow
across the site. ‘

m  Additional data packages were received from Versar Laboratory during the month
of July, and ICF KE organized and validated the data. At this time, only a few
data packages which were just received have not been validated. Summary tables
of the validated data were developed to present the results for each matrix and
each type of analysis. These tables are provided in Attachment 2 along with the
Form I sheets for miscellaneous data that are not included on the table (i

TR550909
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o
because the data were either just received or are general parameters such as
geotechnical tests).

v

. Projected Tasks to Be Completed in Upcoming Month:

| 1
m  The following tasks are scheduled for August: intiation of the risk assessment and
ecological assessment; possibly resampling of two or more wells to confirm intial

data; preparation of the potentiometric map; determmatlon of the need for and
location of slug testing.

¢

A tentative schedule for the confirmatory surface soil sampling in the former pond
area should be determined based on the status of the erosion control plan

s Data validation and organization will be completed

Problems Encountered and Solutions:

|
|

m  The EPA reiterated concern about data availability. As promised in our June
monthly report and in a June 26 conversation with Kim Hummel of EPA,
summary data tables are provided as an attachment to this monthly report.

8 The VADWM expressed concern that insufficient notice was provided to them

prior to the field activities conducted the week of July 9. This incident has never
. occurred previously during this RI/FS and should not be repeated.

® ? AR300310
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SOIL CUTTING AND PURGE WATER DATA
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" Since 1938

WADSWORTH/ALERT
LABORATORIES, INC.

Sampling, testing, mobile labs
4101 Shuffel Dr. N.W.
North Canton, Ohio 44720

ANALYTICAL REPORT

t

i
i

PROJECT NO. 30119-00000
l

ARROWHEAD PLATING MONTROSS, VA.

Presented to :

ICF KAISER ENGINEERS

WADSWORTH/ALERT LABORATORIES, INC.

&rr Smith

Project Manager

Wonen, W42

Marvin W. Stephens, .D.
Vice President & Corporate rechnjca.l Director

July 30, 1990
CORPORATE AND LABORATORY: North Canton, Ohio (216) 497-9396
LABORATORY: Cleveland, Ohio (216) 642-9151
LABORATORY: Pittsburgh, Pennsylvania (412) 826-5477
LABORATORY: Bartow, Florida (813) 533-2150
SOUTHEAST REGIONAL OFFICE: Lexington, South Carolina (803) 857-6580
24-HOUR ALERT LINE (216) 497-9338

AR300912
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WADSWORTH/ALERT
LABORATORIES, INC.

NARRATIVE

The following report containg the analytical results for one water
sample submitted to Wadsworth/ALERT Laboratories, Inc. by ICF Kaiser
Engineers from the Arrowhead Plating Montross, Virginia Site,
project number 30119-00000. The sample was received on July 13,
1990, according to documented sample acceptance procedures. One

additional sample was placed in archive as requested on the chain-
of-custody.

Wadsworth/ALERT Laboratories, Inc. utilizes only USEPA approved
methods and instrumentation in all analytical work. The sample
presented in this study was analyzed for the parameters listed in
the following table in accordance with the methods indicated. A

summary of QC data for these analyses is included at the rear of
the report. '

ANALYTICAL METHODS

Volatile Organic Compounds Sw846 8240

Base/Neutral/Acid Compounds Sw846 8270

Extraction Procedure (TCLP) sW846 1311

Methanol SW846 8015 (modified)
Reference:

AR300913

SW846. ~Test methods for Evaluating Solid Waste Physical/Chemical
Methods,” Third Edition, September, 1986. .



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : ICF KAISER ENGINEERS DATE RECEIVED: 7/13/90

LAB #: 2747-71685 : DATE EXTRACTED: 7/18/90

MATRIX: WATER .- DATE ANALYZED: 7/19/90
1 DATE ANALYZED*: 7/18/90

SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00

I
i

VOLATILE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

@ ]
Analysis performed in accordance with USEPA Toxicity Characteristic Leachate

Procedure. . & » |
TCLP EXTRACTION DATﬁ: 7/18/90
! b
| |
Acetone ND* 2-Butanone (MEK) ND*
n-Butyl alcohol ND*%x% 4~-Methyl-2-pentanone (MIBK)ND#*
Carbon disulfide ND , 1,2-Dichlorobenzene ~ND
Carbon tetrachloride ND Tetrachioroethylene | ND
Chlorobenzene ND Toluene . ND
Cyclohexanone ND*%* 1,1,1-Trichloroethane .~ ND
Ethyl acetate ND=* Trichlorotrifluoroethane | ND
Ethyl benzene ND Trichloroethylene ND
. Ethyl ether ' ND Trichlorofluoromethane ~ND
Isobutanol ND**% Xylene | j ND
Methanol * ND**%% : ‘
Methylene chloride ND } 1
a
y |
i
NOTEB: ND {None Detected, lower detectable limit = 0.025 . mg/l)
ND= {None Detected, lower detectable limit = 0.05 ag/l)
ND*= (None Detected, lower detectable limit = 0.12 ng/l)
ND*x% (None Detected, lower detectable limit = 1 - ag/l)
ND***x (None Detected, lower detectable limit = 0.37 . mg/l)

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)
==  {Not Analyzed) ‘

SURBROGATE RECOVERY: 4 ACCEPTAﬁLﬁ LIMITS

WATER =~ SOLID
1,2-Dichloroethane-d4 88 (76-114) (70-121)
. Toluene-~d8 100 {88-110) (81-117)

Bromofluorobenzene 96 (86-115) (74-121) AR300SG1IL
' i . . - V

i
I
t
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: ICF KAISER ENGINEERS DATE RECEIVED: 7/13/90 .
LAB #: 2747-71685 DATE EXTRACTED: 7/19/90
MATRIX: WATER DATE ANALYZED: 7/20/90

SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00

BASE/NEUTRAL EXTRACTABLE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

Analysis performed in accordance with USEPA Toxicity Characteristic Leachate

Procedure.

TCLP EXTRACTION DATE: 7/18/90
Nitrobenzene ND
Pyridine ND

NOTE: ND (None Detected, lower detectable limit = 0,01 mg/1)
ND* (None Detected, lower detectable limit = 0.05 mg/1)
ND** (None Detected, lower detectable limit = ng/l)

J {Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)
-= (Not Analyzed)

SURROGATE RECOVERY: 3 ACCEPTABLE LINITS AR300STS .
WATER

Nitrobenzene-d5 63 (35-114)

2-Fluorobiphenyl 61 : (43-116)

Terphenyl-d14 54 (33-141)
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WADSWORTH/ALERT
LABORATORIES, INC. -

COMPANY: ICF KAISER ENGINEERS DATE QECEiVED:

7/13/90
LAB #: 2747-71685 ‘ DATE EXTRACTED: 7/19/90
MATRIX: WATER j - DATE ANALYZED:  7/20/90

SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00

ACID EXTRACTABLE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

Analysis performed in accordance with USEPA Toxicity Characterxstxc Leachate
Procedure, g

~ TCLP EXTRACTION DATE: 7/18/90

o-Cresol
m-Cresol
p-Cresol

Cresylic acids
- Pentachlorophenol
2,3,4,6-Tetrachlorophenol

2.4,5-Trichlorophén01
2,4,6-Trichlorophenol

55 335 5355

i
|
|
|
i
|
¥
|
i
b

NOTE: ND (None Detected, lower detectable limit = 0.01 i ag/l)

ND*# (None Detected, lower detectable limit = 0.05 - mg/l)
ND** (None Detected, lower detectable limit = »g/1)

J (Detected, but below quantitation limit; estimated value)

B (Compound detected in method blank associated with this sample)
== (Not Analyzed)

SURROGATE RECOVERY: b 4 ACCRPTABLB LIMITS
WATER
. 2=-Fluorophenol 48 {(21-100)
Phenol-d5 31 (10-94) AR300S16

2,4,6-Tribromophenol 47 (10-123)



WADSWORTH/ALERT
LABORATORIES, INC.

July 27. 1890

QUALITY CONTROL NARRATIVE

The results included in this report have been reviewed for compliance with
the laboratory QA/QC plan. All data have been found to be compliant with
the exception of those items noted.

The volatile compound matrix spike (MS) analyzed by GC/MS shows one
compound to be out of control. Since the check sample associated with the
MS is in control, the method is in control.

nr300917 @
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WADSWORTH/ALERT
LABORATORIES, INC.

LAB ID

900718

MATRIX SPIKE DATA

PARAMETER
GC/MS VOLATILE COMPOUNDS

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene

Benzene

SPIKE
PERCENT
RECOVERY

83
103
109
113
114

1

SPK/DUP ‘ QC
PERCENT SPIKE CONTROL
RECOVERY MATRIX LIMITS
CT !
80 WATER ( 59-118)
90 ( 75-120)
100 ( 86-115)
101 { 77-119)
101 ( 77-112)
|
l
AR30091 8



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : Wadaworth/ALERT Laboratories DATE BECRIVED: 7/18/90
LAB #: 8490-84718 DATE EXTRACTED: 7/18/90
MATRIX: WATER . DATE ANALYZED: 7/26/90
' | DATE ANALYZED*: 7/18/90
SAMPLE ID: ZERO HEAD SPACE EXTRACTION BLANK , 7 /18/90
VOLATILE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST
Analysis performed in accordance with USEPA Toxicity Characteristic Leachate
Procedure.
TCLP EXTRACTION DATE: 7/18/90
Acetone ND* 2-Butanone (MEK) ND*
n-Butyl alcohol - ND**x 4-Methyl~2-pentanone {MIBK)ND¥
Carbon disulfide ND 1,2-Dichlorobenzene ND
Carbon tetrachloride ND Tetrachloroethylene KD
Chlorobenzene ND Toluene . ND
- Cyclohexanone ND*x 1,1,1-Trichloroethane ND
Ethyl acetate ND* Trichlorotrifluorcethane ND
Ethyl benzene " ND Trichloroethylene ND
Ethyl ether ND Trichlorofluoromethane ND
Isobutanol ND**x Xylene ND
Methanol * ND*%xx%
Methylene chloride ND
ROTE: ND {None Detected, lower detectahble limit = 0.005 ag/l)
ND= {None Detected, lower detectable limit = 0.05 ng/l)
NDx=* {¥one Detected, lower detectable limit = 0.12 ng/l)
ND*x* {None Detected, lower detectable limit =1 ng/l)
ND**3%% {None Detected, lower detectable limit = 0.37 ng/l)

J {Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)
-=  {Not Analyzed)

SURROGATE RECOVERY: z . ACCEPTABLE LIMITS
WATER  SOLID
1,2-Dichloroethane~d4 110 (76-114) (70-121)
Toluene-ds 109 (88-110} (81-117) AR300919

Bromofluorobenzene 108 (86~115} (74-121)




o
uv@.@.&bf _..23 *& Jau_b ‘podoy Yim PeUNIe) Ado ‘Jueufdifis sejuRdw0soY [PUIBLO LONNGHISIA c2
%85:,& \véi J, B34 4 =i _o?mrw YT 2 o)
Ajug. Q.\.OR_ Q) oL ouiL / eieg 1ha Aviwioaw oy poneoots | euy | ewa (emseutys) m.wvoise:__ oy
(amyeulys) Kq ponodoy | ewns / ewa (amseusss) :4q peysinbulien (umyoutys) :Aq pomtesers | ey / @ E_..sn.% wbuyors |
T
(emjeulys) :Aq pengoey | euny / ewq (sxymutys) :Aq peysbuyieyy {ompeubys) :Aq poaedey | ewyy / eeg
— 501 — WERS x| [l =
voLr A e 1) \_@ \_\, R b _a ZPRIR T —
— ~otpapte £l KF o : Xl | =
\ WQ NOLLVD0 NOILVIS m m wz:. “.EB_ ‘ON VIS
SHHVNIY o) SHIANIVL —
“NOD Wvﬁm‘ .
' : 40 \Pvﬂ HIW
‘ON
: YETETT X 7 v ssorlinvop ONLH auatmagyy | ododop)iof
NOLIVOOVANVN 103rodd | “ON ‘rOud
D - -L6¥ (912)
ATECET 3N 02L¥¥ OIHO "NOLNVO ﬂaﬂ%«ﬂﬁ 3JAIHG 1334NHS 10IY pioock fpoiend Jo-uesd
S3loivuoavi Ed~§’ﬂﬂ<’ .

- - _




“

Since 1938

WADSWORTH/ALERT
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WADSWORTH/ALERT
LABORATORIES, INC.

NARRATIVE 1 o

( |

The following report contains the analytical results for one water
sample submitted to Wadsworth/ALERT Laboratories, Inc. by ICF Kaiser
Engineers from the Arrowhead Plating Montross, Virginia Site,
project number 30119-00000. The sample was received on July 13,
1990, according to documented sample acceptance procedures. One
additional sample was placed in archive as requested on the chain-
of-custody.

Wadsworth/ALERT Laboratories, Inc. utilizes only USEPA approved
methods and instrumentation in all analytical work. The sample
presented in this study was analyzed for the parameters listed in
the following table in accordance with the methods indicated. A
summary of QC data for these analyses is included at the rear of

the report. ' ‘ |
ANALYTICAL METHODS |
Parameters ' Methods
Volatile Organic Compounds SW846 8240
Base/Neutral/Acid Compounds sW846 8270
Extraction Procedure (TCLP) SwW846 1311
Methanol . SW846 8015 (modified)
: |
Reference:

SW846. ~Test methods for Evaluating Solid Wa.ste Phys&ical/ChanBcaﬂ 09 9 2 2
Methods,” Third Edition, September, 1986.




WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : ICF KAISER ENGINEERS DATE RECEIVED: 7/13/90‘
LAB #: 2747-71685 DATE EXTRACTED: 7/18/90
MATRIX: WATER DATE ANALYZED: 7/19/90

DATE ANALYZED*: 7/18/90
SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00

VOLATILE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

Analysis performed in accordance with USEPA Toxicity Characteristic Leachate

Procedure.
TCLP EXTRACTION DATE: 7/18/90
Acetone : ND#* 2-Butanone (MEK) ND*
n-Butyl alcohol ND*xx 4-Methyl-2-pentanone (MIBK)ND#
Carbon disulfide ND 1,2-Dichlorobenzene ND
Carbon tetrachloride ND Tetrachloroethylene ND
Chlorobenzene ND Toluene ND
Cyclohexanone ND*x* 1,1,1-Trichloroethane ND
Ethyl acetate ND* Trichlorotrifluoroethane ND
Ethyl benzene ‘ ND Trichloroethylene ND
Ethyl ether ND Trichlorofluoromethane ND .
Isobutanol ND**x Xylene ND
Methanol ¥ ND***x%
Methylene chlpride ND
[4
NOTE: WD {None Detected, lower detectable limit = 0.025 ng/l)
ND* {None Detected, lower detectable limit = 0.05 mng/1)
NDs= {None Detected, lower detectable limit = 0,12 mg/l)
NDx*%x* (None Detected, lower detectable limit =1 mg/1)
ND**x%* (None Detected, lower detectable limit = 0.37 mg/l)

J (Detected, but below quantitation limit; estimated value)
B {Compound detected in method blank associated with this sample)
-~  {Not Analyzed)

SURROGATE RECOVERY: % ACCEPTABLE LIMITS
WATER  SOLID

1,2-Dichloroethane-dd = 88 (76-114) (70-121) AR300S2 3'

Toluene-d8 100 (88-110) (81-117)

Bromofluorobenzene 96 (86-115) (74-121)




WADSWORTH/ALERT ;
' l LABORATORIES, INC. |
| COMPANY: ICF KAISER ENGINEERS , DATE RECEIVED:  7/13/90
LAB #: 2747-71685 DATE EXTRACTED:

7/19/90
MATRIX: WATER DATE ANALYZED: 7/20/90

l SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00
BASE/NEUTRAL EXTRACTABLE ORGANICS
| TCLP LAND DISPOSAL CHARACTERISTIC LIST
' Analysis performed in accordance with USEPA Toxxcity Oharacteristxc Leachate
Procedure. _

TCLP EXTRACTION mirx: 7/18/90

Nitrobengzene ND
Pyridine ND

NOTE: ND (None Detected, lower detectable limit = 0.01 ng/1)

ND* (None Detected, lower detectable limit = 0.05 »g/l)
ND*%* (None Detected, lower detectable limit = mg/l)

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this saample)
-~ (Not Analyzed)

\

|

| |
b

| i

SURROGATE RECOVERY: F 4 ACCEPTABLE LIMITS 21
. WATER QRSUD 2L

Nitrobenzene-d5 63 (35-114)

2-Fluorobiphenyl 61 (43-116)

Terphenyl-d14 54 (33-141)

| \
i



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: ICF KAISER ENGINEERS DATE RECEIVED: 7/13/90 .
LAB #: 2747-71685 DATE EXTRACTED: 7/19/90
MATRIX: WATER DATE ARALYZRD: 7/20/90

SAMPLE ID: WATER COMPOSITE #1 7-12-90 2:00

ACID EXTRACTABLE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

Analysis performed in accordance with USEPA Toxicity Characteristic Leachate
Procedure.

TCLP EXTRACTION DATE: 7/18/90
o-Cresol

n-Cresol
p-Cresol

5 533

Cresylic acids
Pentachlorophenol ND*
2,3,4,6-Tetrachlorophenol ND*

2,4,5-Trichlorophenol ND
2,4,6-Trichlorophencl ND .

NOTEB: ND (None Detected, lower detectable limit = 0.01 ng/l)
KD* (None Detected, lower detectable limit = 0.05 mg/l)
ND** (None Detected, lower detectable limit = ag/l)

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)
-~ (Not Analyzed)

SURROGATE RECOVERY: x ACCEPTABLE LINITS
WATER

2-Fluorophenol 48 (21-100) AR300925

Phenol-d5 31 (10-94) .

2,4,6-Tribromophenol 47 (10-123)



WADSWORTH/ALERT
LABORATORIES, INC.

" July 27, 1990

QUALITY CONTROL NARRATIVE

|
|

The results included in this report have been reviewed for compliance with
the laboratory QA/QC plan. All data have been found to be compliant with
the exception of those items noted.

The volatile compound matrix spike (MS) analyzed by GC/MS shows one
compound to be out of control. Since the check sample associated with the
MS is in control, the method is in control. )

| |
|
|
|
|

® | ~ AR300926



WADSWORTH/ALERT
LABORATORIES, INC.

MATRIX SPIKE DATA

SPIKE SPK/DUP Qc
PERCENT  PERCENT SPIKE CONTROL
LAB ID PARAMETER RECOVERY RECOVERY MATRIX LIMITS
GC/MS VOLATILE COMPOUNDS
900718 1,1-Dichloroethene 83 80 WATER ( 59-118)
Trichloroethene 103 90 { 75~120)
Chlorobenzene 109 100 ( 86-115)
Toluene 113 101 ( 77-119)
Benzene ' 114 101 ( 77-112)

AR300927 @
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY :
LAB #: 8490-84718
MATRIX: WATER

Wadsworth/ALERT Laboratories

DATE RECEIVED:

DATE EXTRACTED:

- DATE ANALYZED:

DATE ANALYZED*:

SAMPLE ID: ZERO HEAD SPACE EXTRACTION BLANK , 7 /18/90

VOLATILE ORGANICS
TCLP LAND DISPOSAL CHARACTERISTIC LIST

I

7/18/90
7/18/90
7/26/90
7/18/90

Analysis performed in accordance with USEPA Toxicxty Characterxstlc Leachate

Procedure.
TQLP EXTRACTION DATB. 7/18/90
Acetone ND# 2-Butanone (MEK) ND*
n-Butyl alcohol . ND®*x% 4-Methyl-2-pentanone (MIBK)ND*
Carbon disulfide ND 1,2-Dichlorcbenzene ND
Carbon tetrachloride ND Tetrachloroethylene ND
Chlorobenzene - ND Toluene ND
Cyclohexanone NDx*x 1,1,1-Trichloroethane ND
Ethyl acetate ND* Trichlorotrifluoroethane ND
Ethyl benzene ND Trichloroethylene ND
Ethyl ether ND Trichlorofluoronethane ND
Isobutanol ND**x* Xylene ND
Methanol * ND*%*%x ‘
Methylene chloride ND :
NOTE: ND (None Detected, lower detectable limit = 0.005 ng/1)
NDx% (None Detected, lower detectable limit = 0.05 ng/l)
ND*%*  (None Detected, lower detectable limit = 0.12 »g/l)
ND*%x (None Detected, lower detectable limit = 1 . mg/l)
ND**%*% (None Detected, lower detectable liamit = 0.37 ng/l)

J {Detected, but below quantitation limit;
B (Compound detected in method blank associated with this sanple)
- (Not Analyzed)

estinated value)

SURROGATE RECOVERY: 4 ACCEPTABLE LIMITS

: WATER SOLID
1,2-Dichloroethane-d4 110 (76-114) (70-1210 AR300928
Toluene-d8 109 (88-110) (81-117) )
Bromofluorobenzene 108 (86-115) (74-121)
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Versar:. :
ANALYTICAL DATA PACKAGE
General Chemistry Section
DATE: 11-May-30
CODE / CONTROL #: ICFARROW / 2452
CLIENT: ICF, Fairfax
SITE: Arrcawhead Plating
PROJECT / EATCH: 420.58 /7 7 :
1
i
|
|
o |
|
| AR300S3 |
L o
. i
i I



Wersar.

ANALYTICAL NARRATIVE
General Inorganic Chemistry Section

DATE : 11-May-90

CODE /s CONTROL # : ICFARROW / 24352

CLIENT 7/ SITE : ICF, Fairfax / Arrowhead Plating
PROJECT /7 BATCH : 420.58 / 7

This task consisted of one water sample which was analyzed for
TSS, alkalinity, and hardness according to methods #160.2, 310.1, and
130.2, respectively, from Methods <for the Chemical Analysis of Water
and Wastes, 1983 (MCAWW).

Samples were received April 11, and were analyzed from April 13
through 21. No quality assurance problemg were encountered, and
holding times were met. All blank results were helow method detection
limits, and check standard recoveries, duplicate precision results, and
hardness spike recovery were within acceptable limits.

Release of this data has been authorized by laboratory management. .

Sincerely,

Mutara Q Jitimar

Melanie J. Dillman
General Chemistry
Laboratery Operations

ﬁ;I&ngax ...............

Approved for Release
Chris Thompson, Section Chief

AR300937
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DATE::

CLIENT /7 SITE:
FROJECT /7 BATCH:

ANRALYSIS REFPORT

General Inorganic Chemistry Secticon

11-May-90
CODE / CONTROL #:

ICFARROW / 245
ICF, Fairfax / eruwhead platzng
420.38 / 7

TSS
{mg/L)

- PAGE: 1

lAlkalirnitylHardriess | H H
las CaC0O3 | } H

as CaCo=

{mg/L)

{mg/L)

|
]
I
i
1
]
|
|
]
1
|
]
|
{
|
I
]
i
)
!
I
I
|
!
|
i
!
1
I
1

349.

|
}
I
!
!
1
i
{
|
|
1
I
}
i
]
|
I
i
1
{
1
i
|
i
}
I
{
i
|
I
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QUALITY ASSURANCE REPORT
General Chemistry Secticon

DATE: 1i-May-390 FAGE
CODE / CONTROL #: ICFARROW / 2452

CLIENT / SI1ITE: ICF, Fairfax / Arrowhead Plating

FROJECT / BRTCH: 420.58 /7 7

i | l l
] TSS iAlkalinity! Hardress |
| ' I as CaCO3 | as CaCO3 |

INITIAL CALIERATION
VERIFICATION

i

!

class s |
Scurce weight 1EPA WP 387I1EPR WP 387

Units l

True Value I

Found 1

Reccovery

g mg/L ! mg/L
1.0000 7.3 | 72.2
1.0000 26.1 | 76.0
100% ! 6% | 105%

-1 } -

|
!
i
|
|
1
]
|
1
METHOD DETECTION ! I |
1
|
i
1
|
]
i
|
I

Limit {mg/L)

Limit {mg/kn)
1. Calib. Blank
2. Calib. Blank
1. Reagent BRlank
. Reagent Blarnk
. Reagent Blank

{4. {5.0

(W T

CONTINUING CALIBRATIONI I
VERIFICATION { i

- fIERA Hard-| §
Source iness Std. l1EPR WP S87IEPR WP 9871

Units I mg/L | mg/L I mg/L |

True Value 29 | 27.3 | 72.2 1

1. Found 28 1 27.1 i 72.0 |
Recovery 97%| %I 100% 1

2. Found i I l
Recovery

P
[

[0}
L}
©

-

3. Found
Recovery

i

I

|

{

i

1

|

i
LABORATORY CONTROL |
STANDARD 1
I

1

1

l

|

i

l

1

Source
Units
1. True Value
Found
Recovery
2. Found
Recovery

i l
1 I
! I
i ]
i |
I 1
1 |
! }
I I
I !
I 1
i }
i i
I i




Wersar.

QUALITY ASSURANCE REPORT
Gerieral Chemistry Section

. DATE: 11-May-90 ' N 1 PAGE:
CODE / CONTROL #: ICFARROW / 2452 ‘ |

CLIENT s/ SITE: ICF, Fairfax / Arrowhead Flating
PROJECT / BATCH: 420.58 7/ 7

(
{

IRlkalinityl Hardress|

Spike Added

TES I as CaCO03 las CaCO3 | i
(mg/L) | {rmag/L) I (mg/L) 1 i
DURLICATE PRECISION | | i i 3
SAMPLE RESULTS i I | | 1
- | I i l 1
Duplicate ! : i I § : I §
Sample 1D I TANK 1 1| TANK 1 1 TANK 1 | 1
fab # } 14534 1| 14534 | 14535 1  !
} i i i i
Sample Result 1 =95 | 346 | 80.0 | }
Duplicate Result | 231 | 352 | 30.0 | {
RPD | 1.4%1 1.7%1 11.8%]) H
) ! | ! 1
1 { } } b
Duplicate 2 : ! i i { o
Sample ID ] | ! | o
Lab # i i ! i 1
. ! ! i i i
Sample Result I } 1 I o
Duplicate Result | I ! I o
RFD | ! l | o
! = -1 i ~ |
SPIKED SAMPLE l 1 | | o
RESULTS } ] } } O
————— I I I i o
Spike 1: | | T ] 1
Sample 1D 1 NA } NA 1 TANK 1 | R
Lab # § i i 14535 | o
_ [ ! 1 U ]
X Sample Result i 1 { 85.0 1 B
Spike Result i { | 180 1 l
Spike Added | I 1 . 80.0 | o
Recovery i | I 106%t 1}
i ! I i .
Spike 2: i l 1 I I
Sample ID | | 1 ! o
Lab # I I i i M
- I i { ! I
X Sample Result 1 1 1 i N
Spike Result | i ! ! ARGOOS3S
1 I | 1 | :
} } 1 I i

Recavery
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versar Laboratories .. Mo, Mol 4 A3

August 2, 1990

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: - Versar Job No. 420.58
Versar Control No. 3065
Site: Arrowhead Plating

Dear Claudia:

Enclosed are volatile and semivolatile organics data for the above
batch. These samples were received on July 12, 1990. .

If you have any questions concerning this data, please contact me at
(703) 642-6761.

Sincerely,

Versar Laboratories, Inc.

.Atz/t4”4‘;254: ‘ingf. oLtg

Kenneth M. Ives
Program Director

KMI/mar

Enclosure

AR3C3JCS68

6850 Versar Center « P. O. Box 1549 « Springfield, Virginia 22151 s Telephone: (703) 750-3000 ¢ 1-800-283-7727
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GC/NS ORGANIC ANALYSIS
DATA SUMMARY PACKAGE

CLIENT : ICF-FAIRFAX

SITE : ARROWHEAD PLATING

PROQJECT: 420.58.0 B#18
CONTROL: 3065

DATE : 08/01/90
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Wersar.

August 1, 1990

Narrative

ICF-FAIRFAX/ARROWHEAD PLATING

GC/MS Organic Analysis - EPA OSW Methods 8240/8270
Versar Project 420.58 - Batch 18/Control 3065

This report containe the analytical data for the volatile
organic analysis of five (5) wvater samplex. Four (4) of the water
samples vere also snalyzed for semivolatile organic compounds.
The samples listed belov arrived at Verssr on July 12, 19%@.
Sample extractions and analyses vere performed using procedures
outlined in the the EPA Office of Solid Waste (0OSW) Method 8240
for volatile organic compounds and Method 8270 for aemivolatile
organic compounds. Although results for veolatiles (VOA) and
semivolatiles (BNA) are reported individuslly, this narrative
applies to both fractions. Resulte for additional analytical
parameters are provided separately.

G gme e e e e

ARQ-GWI

HW4-GW2
MWL1-GW2
EQUIPMERT BLANK .
TRIP BLANK .

+ - Volatile Organic Analysis only
L2222 72777277777720722272277777777F072724222727277770277777277777

GC/MS dnstrument calibraticns using BEFB and DFTPF met
requirements for volatile snd semivolatile organic analyses,
respectively. SPCC and CCC criteria vere met for the volatile
and semivolatile initial calibration curves and the continuing
calibration standards. Internal standard area abundances and
associated relative retention times vere vithin specified QC
vindowvs for both volatile and semivolsastile anzlyses. All GC/MS
analyses occurred during the tvelve hour pericd followving daily
instrusent calibrsation. All wample extractions snd analyses
wvare complated prior to expirstion of sample holding times.

AlrLl volatile surrogate standard recovery values met
specified QC limits. Semivolatile surrogate standard recovery
values also met specified requirements with the exception of
sample MW1i1-GW2, The method specifies that no wore than one acid
surrogate and one base-neutral surrogate cutlier value can exceed
the QC limits in sny field sample and all recovery values must
not be less than ten percent. Recocvery of 2-fluorcphencl in
sample MW11-GW2 vas less than ten percent and vill be reextracted
if enough sample volume remains. The additional data will be .
submitted separately as soon as it becomes available. QF{S[}OCV7O



Versae. : o

. Narrative - Page 2 '
ICF FAIRFAX -~ ARROWHEAD PLATING

Versar 420.38 - Control 3065 ; 3

|

One set of volatile matrix spike and matrix spike duplicate
(MS/MSD) QC analyses vere performed. All recovery and relative
percent difference (RPD) values met specified QC limits.
Trichlorcethene and 1,l-dichlorcethene vere detected in the
vater sample used for the MS and MSD QC analyses. These compounds
have been reported on the MS and MSD Form 1A with a "Y" flag
vhich indicates that the compounds are present in both the matrix
spike atandard and the unspiked sample.  One set of semivolatile
MS/NMSD QC snalyses vere also performed. Most recovery and all
RPD values met specified QC limits, Method protocol does not
require corrective action for MS and MSD QC outlier values.

Chlorinated =olvents confirmed present in the volatile
fraction were the predominant organic compounds detected in the
field samples. Fev semivcoclatile target analytes vere confirmed
present in the field samples. Samples AR3-GW1l and MW11-GW2 each
required dilution by a factor of fifty prior to instrumental
analysig for volatile organic compounds in order to quantify the
target analytes vithin the established range of the standard

calibration curve. The dilutions were also required in order to
. prevent instrument saturation. All additional samples snalyzed

for volatile organic compounds and all semivolatile organic
analyses vere performed without dilution. Nontarget compounds
have been tentatively identified using the EPA/NBS Ha-- Spectral
Database Library.

!
t

Mass saspectra of target analytes that did not meet all EPA
CLP mass spectral identificstion criteria have been flagged with
an "X". Coeluting ions not characteristic of the compound or
misaing ions result in the use of this £lag.

Additional definitions of data qualifier flags used on the
individual dats summary pages are provided in the listing wvhich
follovs this case narrative. . i i

Please contact either Ken Ives, Laborataory Project Manager,
or me, should you have any questions or require additional
information pertaining to the analyses of these vater sqmples for
volatile and semivolatile organic compounds. o

|

Data Release Approved By: xnrrgtive Reviovedlay:
el o 1300871
, - » > AR O V 72 [ AN —
: ~—Lawrence P. Pallack ‘ . Lifida E. Bock
_~"GC/MS Quality Assurance Manager GC/MS Data Quality Manager

Laboratory Operations L |
- L , |
|

i
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Xor T

Dats Qualifier Flags

For Target Compounds: This flag is used vhen mass
spectral data indicates the presence of a compound but
the result is less than the specified detection limit
but still greater than zero.

For Non Target Compounds: This flag indicates that the
concentration is an estimated value, assuming s { to i
response vith the internal standard.

This Zflag is used vhen the analyte is found in the
blank as vell as in the sample. It 4indicates
possible/probable contaminaticon and varns the data user
to take appropriate action.

This flag states that the compound vas analyzed for but
vas not detected. The number is the minimum attainable
detection limit for the sample.

This flag states that the mass spectrum does not meet
EPA CLP criteria for confirmation, but compound
presence is strongly suspected.

This £lag is used to indicate that the quantitation of
the analyte is cutside the linear calibration of +the
curve and that dilution vas required in  order o
properly quantitate.

This flag is used to indicste the value for the target

analyte vas calculated from a dilution (see "E" flag
above}.

This flag is used vhen a matrix spike compound is also
confirmed present in the unspiked sample.

Flags excerpted from and established by the
US EPA Contract Lab Program (CLP) protecol.

AR300972




Lak Name: VERSAR INC.

2A

WATER VOLATILE SURROGATE RECOVERY

Contract:

. Code: VERSAR . Case No.: 30652 SAS No.:

page l1of1l

EPA S1 s2 OTHER |TOT
SAMPLE NO. | (TOL)#|(BFB)#| (DCE)# out
EZETREmSTREDEN | Smmmmmmaes | SnmE E|SEEILz: | ===
01|AR3GW1 100 94 106 0 0
02 | EQUIP_BLANK 99 95 103 0 0
03 | MW11GW2 97 89 0 0
04 { MW4GW2 98 91 0 0
05| TRIP_BLANK 100 98 105 0 0
06 I MW11GW2MS 98 93 0 0
07 [MW11GW2MSD 99 92 0 0
08 | VBLK43 101 97 102 o 0
09| VBLK38 98 95 o o
|
QC LIMITS
S1 (TOL) = Toluene-ds ( 88-110)
S2 (BFB) = Bromofluorobenzene ( 86-115)
83 (DCE) = 1,2-Dichloroethane-d4 ( 76-114)
# Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

FORM II VOA-1l

 SDG No.: Blg
e -

AR300973

!

1/87 Rev.

I

T SO



3A

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lah Name: VERSAR INC. Contract:
b Code: VERSAR . Case No.: 30654 SAS No.:

Matrix Spike - EPA Sample No.: MW11GW2

SDG No.: B18 .

SPIKE SAMPLE MS Ms QcC
ADDED CONCENTRATION { CONCENTRATION % LIMITS
COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
= = E-~——— M EBBEREDEEI ISR | B =
1,1-Dichlorcethene 25Q0 263 2560 92 61-145
Trichloroethene 2500 565 31090 101 71-120
Benzene 2500 0 2720 109 76-127
Toluene 2500 0 25920 104 76-=125
Chlorcobenzene 2500 0 2639 105 75-130
- SPIKE MSD MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #| RPD | REC.
1,1-Dichloroethene 2500 2560 g2 0] 14 61-145
Trichloroethene 2500 3100 101 0 14 71-120
Benzene 2500 2800 112 -3 11 76=-127
Toluene 2500 2690 108 -4 13 76-125
Chlorobenzene 2500 2630 105 0 13 75=-130
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
WPD: _0 out of _ 8 outside limits
3pike Recovery: 0~ out of _10 outside limits
ZOMMENTS: CLP,,,VSTD20,L,W,17503,V,CC=-020,25ML
INST R: SP1000 60/80 CARBOPACK 2M@45C > 225Ces8C/M > 30Mez225C

FORM III VOA-1

1/87 Rev. .




Lakr Name:

Qb Code:

b File ID:

Date Analyzed:

Matrix:

Instrument ID:

4A
VOLATILE METHOD BLANK SqMMARY

SDG No.: B18

Lakaample iD: VBLK43

VERSAR INC. Contract:
VERSAR Case No.: 30652 SAS No.:
U4443
07/13/90

(soil/water) ﬁAIEB
v __

Timg Analyzed:

Level: (low/med)
|

; :
1IQE___

)
|
i
|

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES MS AND MSD:

COMMENTS:

01

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
AR3GW1 26129 U4450 1318
02 |EQUIP_BLANK | 26132 U4445 0952
03 | TRIP_BLANK 26133 U4447 1114

cLp,,,VsTD20,L,W,17503,V,CC-020,25ML :
INST R: SP1000 60/80 CARBOPACK 2M@asc > 225C@BC/M > 30Me225c

page 1 of 1

FORM IV VOA

[

|
i

|

AR300975

1/87 Rev.
4

|
|
v
|



Lar Name: VERSAR INC,

.b Code: VERSAR

Lab File ID:

Date Analyzed:

Y2438

Case No.:

07/19/90

Matrix: (soil/water) WATER

Instrument ID:

b AE—

652

4A

VOLATILE METHOD BLANK SUMMARY

Contract:

SAS No.: SDG No.: B1S8 .
Lab Sample ID: VBLK38

Time Analyzed: 0825
Level: (low/med) LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

01
02
03
04

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
MW11lGW2 26131 Y2444 1348
MW4GW2 26130 Y2443 1324
MW11GW2MS 26131 Y2445 1416
MW11GW2MSD 26131 Y2446 1445

COMMENTS: CLP,,,VSTD20,L,W,17503,V,CC-020,25ML
INST R: SP1000 60/80 CARBOPACK 2M@45C > 225C@s8C/M > 30M@225C

page 1 of 1

AR300976

FORM IV VOA 1/87 Rev.




1A

- VOLATILE ORGANICS ANALYSIS DATA SHEET

1
|

EPA SAMPLE NO.

Name: VERSAR INC. Contract: AR3GHL
. Code: VERSAR  Case No.: 3065A  SAS No.: - SDG No.?: B18
Matrix: (soil/water) WATER Lab sample ID: 26129
Sample wt/vol: _ 5.0 (g/mL) ML __ Lab;File ID: U4:450
Level: (low/med) LOW _ Date Received: g721242g
% Moisture: not dec. Date Analyzed: szlgzgg

Column: (pack/cap) PACK Dilution Factor: 50
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L _ Q
74=-87=3ccem————— Chloromethane 500 U
74-83=9vccanm——==- Bromomethane 500 U
75=01-4vwmmm———— Vinyl chloride 500 |U
75=00=3vwwcn—e=- Chloroethane 500 U
75=09=2=—mm————— Methylene chloride 180 J
€67=64~]l=—mmm———- Acetone 500 U
75=15=~0~=mmmm———- Carbon disulfide 250 U
75=35=f=wm—mm——— 1,1-Dichlorocethene 250 U
75=34~3~=———mee= 1,1-Dichloroethane 250 U
540-59-0~==mm=== 1,2-Dichloroethene (total)__ 4400
. 67=66=3mmmmmmmmm Chloroform 250 |u
| 107-06=2====cwv-- 1,2-Dichlorcethane 250 U
78=93=3=mmemanu 2-Butanone 500 U
71=55=6=~~mmm——— 1,1,1-Trichloroethane 900
56=23=5«===~~=w«~Carbon tetrachloride 250 4]
108=05~4~=mom=== Vinyl acetate 500 |U
75=27=4==mom———— Bromodichloromethane 250 U
78=87~5-meracncan 1,2~-Dichloropropane 250 U
10061~01-5vw==== cis~-1,3-Dichloropropene 250 U
79-01=6==m—ewe=e Trichloroethene 4200
124-48~l-vemm=== Dibromochloromethane 250 U
79=00=5=—w—e—e== 1,1,2-Trichloroethane 250 (U
71=43-2==wmomma== Benzene 250 [ 4
10061-02~6======~ Trans-1,3-dichloropropene 250 |U
75~25=2wwmenannae Bromoform 250 ¢
108-10=]1==w====={~-Methyl-2-pentanone 500 U
591=78=f=—ww====l-Hexanone 500 U
127-18~4===--~=-==Tetrachlorocethene 4300
79=34=5~w==== --=1,1,2,2-Tetrachloroethane 250 U
108-88=3~~~=~===Toluene 250 u
108=90=7=~wmcnca Chlorobenzene 250 U
100-41l-f=wmmmue- Ethylbenzene 25 RA00Y
100-42-5~~==r=== Styrene 250 U
1330=-20=7======= Total xylenes 250 4]
FORM I VOA 1/87 Rey.

77




1E ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

AR3GW1
I. Name: VERSAR INC. Contract:
-ab Code: VERSAR Case No.: 30653 SAS No.: SDG No.: B1l8
Matrix: (soil/water) WATER_ Lab Sample ID: 26129
Sample wt/vol: 5.0 (g/mL) ML _ Lab File ID: U4450
Level: (low/med) LOW Date Received: 07/12/90
% Moisture: not dec. Date Analyzed: 07/13/90
Column (pack/cap) PACK Dilution Factor: 50
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
AR300978
FORM I VOA-TIC 1/87 Rev.

]




1a

VOLATILE ORGANICS ANALYSIS DATA SHEET

I
|
|
]

EPA SAMPLE NO.

MW4GW2

- Name: VERSAR INC. Contract:
‘ Code: VERSAR Case No.: 65A SAS No.: : SDG No.: Bls
Matrix: (soil/water) WATER Lab Sample ID: 26130
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: Y2443
i I
Level: (low/med) LOW Date Received: 07/12/90
% Moisture: not dec. Date Analyzed: 07/19/90
Column: (pack/cap) GAP _ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L ‘ Q
74-87=3=—=mee——— Chloromethane 10 U
74-83-9=m=mm———— Bromomethane 10 4]
75=01=4f~==wmem—— vVinyl chloride 10 |U
75-00-3=-===-=~=~Chloroethane 10 U
75=09=2====m———- Methylene chloride 4 J
67=64=]lm=mmvm——- Acetone 18
75=15-0=m=—cama= Carbon disulfide 5 4)
75=35-fmmmven——= 1,1-Dichloroethene 5 U
75=34=3wrmeccaa=- 1,1-Dichloroethane . 5 U
. 540-59-0===—=m= 1,2-Dichloroethene (total) 5 |u
67=66=3=wmmw= ~==Chloroform 5 U
107-06=2=====m=w== 1,2~-Dichloroethane S U
78-93~3==mmmmwa= 2-Butanone 10 u
71=-55~6==mmemcw= 1,1,1-Trichloroethane 5 U
56=23=5-veccncana Carbon tetrachloride 5 U
108-05=4==mmme—- Vinyl acetate 10 |{U
75=27~4fmmomec——=- Bromodichloromethane 5 U
78=87~5wemm————— 1,2-Dichloropropane 5 |U
10061-01~5~=ww=- cis-1,3~-Dichloropropene 5 U
79-01=6======-==Trichloroethene 5 |U
124-48=-1=======~Dibromochloromethane 5 U
79=00=5~==mwnea= 1,1,2-Trichloroethane 5 U
71-43=2==vmnceca= Benzene S U
10061-02-6--~-=-=-=Trans-1, 3-dichloropropene 5 U
75-25=-2==—wwn=- -Bromoform 5 U
108-10~le=w=me=x 4~-Methyl-2-pentanone 10 4]
59]1=78=f==——e—wu=- 2-~Hexanone 10 U
127-18-4f=~evemm=- Tetrachloroethene S U
79=34=5==mmwa= ~===]1,1,2,2-Tetrachloroethane 5 U
108-88=3========Toluene 5 U
108-90~7 ==wmeeu= Chlorobenzene 5 u
100-41-4~=-=--=-=<Ethylbenzene 5 U
100-42=5==m=e==- Styrene 5 !
. 1330-20=7 ~==ww== Total xylenes 5 Igﬁ 3 0 3 9 7 9
FORM I VOA 1/87 Rev.

| s o

!



1E
' VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

T2 Name: VERSAR INC. Contract:

EPA SAMPLE NO.

MW4GW2

Lab Code: VERSAR Case No.: 30653 SAS No.:
Matrix: (soil/water} WATER

Sample wt/vol: 5.0 (g/mL) ML Lab File ID:

level: (low/med} LIOW

% Moisture: not dec.

Column (pack/cap) GCAP

|

SDG No.: BlS8

Lab Sample ID: 26130

CONCENTRATION UNITS:

Number TICs found: __ 3

(ug/L or ug/Kg) UG/L

Y2443 =
Date Received: 07/12/90

Date Analyzed: 07/19/90
Dilution Factor: 1.0

FORM I VOA-TIC

1/87 Rev.

.
/.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
-t -t 1 e — = ————— 1 4
1. : UNKNOWN 5.28 8.7|38
2. UNKNOWN 6.28 3.8|1358
3. 79=-20-9 ACETIC ACID, METHYL ESTER 7.90 3.8{3
AR300280




I: Name: VERSAR INC. Contract:
I.Code: VERSAR_ Case No.: 3065A SAS No.:

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

|
{

EPA SAMPLE NO.

MW11lGW2

SDG No.: B1l8
Lab sample ID: 26131

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL) ML Lab File 1D: Y2444
Level: (low/med) LOW Date;Received: Qzllzggg
% Moisture: not dec. Date;Analyzed: 97412520

Column: (pack/cap) CAP_ ‘Dilu;ion Factor: 50
, CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-87=3vmmwcnca- Chloromethane 500 U
74=83=0wmmeencw- Bromomethane 500 U
75=0]1=4~~mecce—- Vinyl chloride 500 U
75=00«3=mmecweac Chloroethane 500 U
75=09=2w=c—cen== Methylene chloride )?V/ 200 T X
67~64~le=rmccn=a- Acetone 7 600
75-15=-Q======~==Carbon disulfide 250 U
75=35~f~=—r—wmn— 1,1-Dichloroethene 260
75-34=3~=cmeeee=- 1,1-Dichloroethane 250 U
540-59-0-—====== 1,2-Dichlorocethene (total)_ 250 |U

. 67=66=3wmcmnc——— Chloroform 250 U
107-06=2=~=mwan- 1,2~-Dichloroethane 250 U
78=-93=3~=weew===2-Butanone 500 U
71-55f=~~mmmnea 1,1,1-Trichloroethane 310
56=23=5~mwmecce= Carbon tetrachloride 250 U
108~05~4~=wmee== Vinyl acetate 500 |{U
75=27=4==mmmm——- Bromodichloromethane 250 |U
78~87=5==~—vwewe= 1,2-Dichloropropane 250 |U
10061-01-5====== cis~-1,3-Dichloropropene 250 |U
79=01=6~==w=em=x Trichloroethene 560
124-48=]l===cm=—= Dibromochloromethane 250 U
79=~00~5=c——mcec= 1,1,2-Trichloroethane 250 U
71-43=2w==== --==Benzene | 250 U
10061-02~6~==-~==Trans~-1,3-dichloropropene 250 U
75=25=2====we=e=Bromoform ' 250 U
108-10-1l~~=w==e=q-Methyl-2-pentanone 500 (U
591~78=6wmmwmm=l-Hexanone 500 u
127=-18=4==me=en== Tetrachloroethene 6800
79-34~5=v=cmmma= 1,1,2,2-Tetrachloroethane 250 U
108-88=3==rwmwax Toluene 250 U
108907 ~=rwme== Chlorobenzene 250 U
100-41-4~====wm=m Ethylbenzene 250 U
100-42-5-=v==e=- Styrene 250 U R R ‘
1330=20=7====w== Total xylenes 250 |U™S

FORM I VOA 1/87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

MW11GW2
*+ Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 3065A SAS No.: SDG No.: Bl8
Matrix: (soil/water) WATER Lab Sample ID: 26131
Sample wt/vol: 5.0 (g/mL) ML _ Lab File ID: Y2444
Level: (low/med) I1OW Date Received: 07/12/90
£ Moisture: not dec. | Date Analyzed: 07/19/90
Column (pack/cap) CAP Dilution Factor: 50
CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/L P
‘)'I
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. UNKNOWN 5.47 300 Js
n
AR300%8?2

FORM I VOA-TIC 1/87 Rev.




T- Name: VERSAR INC. Contract: EQUIP_BLANK
' Code: VERSAR  Case No.: 3065A  SAS No.: SDG No B18
Matrix: (soil/water) WATER Lab;Sample ID: 26132

sample wt/vol: _ 5.0 (g/mL) ML _ Lab File ID: U4445

Level:

% Moisture: not dec.

ia
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE No.

(low/med) LOW

Date Received: lelzzgg
Date Analyzed: gzzlgzgg

¥

Column: (pack/cap) PACK Dilution Factor: lﬁg
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L ‘ Q
74=87=3==m—m———- Chloromethane 10 u
74-83-8=——mm———-— Bromomethane 10 U
75=0l~§===me———- vinyl chloride 10 |U
75-00=3w—wccace- Chloroethane 10 U
75=09=2=wmmcen—- Methylene chloride 5 U
67=64=]l-=emmem—= Acetone 10 U
75=15=0=wmwe———- Carbon disulfide 5 U
75=35~4emmmcnn— 1,1-Dichloroethene 5 U
75+34=3=========],1=Dichloroethane 5 U
540-59-0-===m=== 1,2-Dichlorocethene (total)__ 5 |U
. 67-66=3=—m=—mmca= Chloroform 5 U
107-06-2~==m—m== 1,2-Dichloroethane 5 U
78=93=3==wmceww- 2-Butanone 10 U
71=55«f=mmemmc== 1,1,1-Trichlorcethane 5 U
56~23=5—cmemncax- Carbon tetrachloride 5 U
108=-05-4~=—m=—== Vinyl acetate 10 U
75=27=4mmmmmmc—— Bromodichloromethane 5 U
78~87=5=mmmmm——— 1,2-Dichloropropane 5 |U
10061-01=5~==w== cis-1,3-Dichloropropene 5 U
79=-01-6==—=w=—=x Trichloroethene 5 U
124-48~l-===we=- Dibromochloromethane 5 19)
79-00~5~cecmmweax 1,1,2-Trichloroethane 5 U
71=-43=2-—wercc=- Benzene 5 ¢)
10061~02~6~==w== Trans-1,3-dichloropropene 5 U
75~25=2=—w=woca- Bromoform S U
108~10=1l==~==e==4-Methyl-2-pentanone 10 U
591=78~f====m=n= 2-Hexanone i0 U
127-18=4==-=====Tetrachloroethene 5 U
79=34-5w~=wee===],1,2,2-Tetrachloroethane 5 4]
108-88=3~=======Toluene 5 U
108-90-7~~--=-===Chlorobenzene 5 U
100-4l=4==~=m===- Ethylbenzene 5 U
100-42-5-==~===== Styrene 5 BR300
1330-20=7======= Total xylenes 5 |U
FORM I VOA 1/87 R%V.

|

\Un)
Qo

(FD)



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SKEET

TENTATIVELY IDENTIFIED COMPOUNDS

EQUIP_BLANK

T: Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 30653 SAS No.: SDG No.: Bl8
Matrix: (soil/water) WATER Lab Sample ID: 26132
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: U4445
Level: (low/med) LOW Date Received: 07/12/90
$ Moisture: not dec. Date Analyzed: 07/13/90
Column (pack/cap) PACK _ Dilutibn Factor: 1.0
CONCENTRATION UNITS:

Number TICs found: __1 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
T 1. 124-38-5  |CARBON DIOXIDE (AcN) | .87 |  4.2|3

AR30098L

FORM I VOA-TIC 1/87 Rev.



| . | .
1A , 'EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET 3 '

TRIP_BLANK
Name: VERSAR INC. Contract:

; I
a.ade: VERSAR  Case No.: 3065A  SAS No.: SDG No.: B18
atrix: (soil/water) WATER Lab Sample ID: 26133

] |
ample wt/vol: 5.0 (g/mL) ML _ Lab File ID: U4447}
avel: (low/med) LOW Date Received: 07/12/90
Moisture: not dec. Date Analyzed: Q741§Zgg
>lumn: (pack/cap) PACK Dilution Factor: 1.0

CONCENTRATION UNITS: |
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
| .
74~87=3==w=wmcwa Chloromethane 10 U
74-83-9====mwe=- Bromomethane 10 U
75=01=4=~=m=m=—- Vinyl chloride 10 |U
75=-00=3~wwwencw- Chloroethane 10 U
75-09-2===r—ee== Methylene chloride 5 U
67=64~]l~===——m=—- Acetone ‘10 U
75=15=0~===m——=- Carbon disulfide 5 U
75=35cfemmmncn=- 1,1-Dichloroethene 5 |U
75=34=3~w——mnna- 1,1-Dichloroethane 5 |U
. 540=~59=0=~====m=- 1,2-Dichloroethene (total)__ _ 5 |U
67=66=3==wmcncna Chloroform 5 u
107-06-2======="- 1,2-Dichloroethane 5 U
7893 =3 ===rweew- 2-Butanone 10 U
71-55=6~==—mm—== 1,1,1-Trichloroethane 5 U
56-23=5=——mmmm—= Carbon tetrachloride 5 U
108=05-4==———eu=- Vinyl acetate 10 . {U
75=27-4=cmmm———= Bromodichloromethane 5 U
78«87 =5=ememen—— 1,2~-Dichloropropane 5 U
10061-01=5====== cis-1,3-Dichloropropene 5 |U
79-01=6==mm—mw—= Trichloroethene 5 U
+124=48~l-=-w==== Dibromochloromethane 5 U
79=00=5==wreme== 1,1,2-Trichloroethane 5 |U
71=43=2==woomn== Benzene 5 U
10061-02-6-~--===Trans-~1, 3-dichloropropene 5 U
75=25«2====weaa= Bromoform 5 U
108~10-1l=======- 4-Methyl-2-pentanone 10 U
591-78=6r=mmnn== 2-Hexanone 10 U
127=18=4===wwww Tetrachloroethene 5 U
79-34-5-=c—mcca= 1,1,2,2-Tetrachloroethane 5 U
108-88-3~======= Toluene 5 U
108=90=7==—weena Chlorobenzene 5 U
100-4l=f====—en= Ethylbenzene 5 U
100=42~5====—e=- Styrene S U
1330-20-7=--~---~Total xylenes 5 |U ﬂR300985
FORM I VOA 1/87 Rev.

| | e ———
| I z




1E
- VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Ld

. Name: VERSAR INC. Contract:

TRIP_BLANK ‘

Lab Code: VERSAR Case No.: 65A SAS No.: SDG No.: Bl8 .

Matrix: (soil/water) WATER Lab Sample ID: 26133
Sample wt/vol: —5.0 (g/mL) ML__ Lab File ID: U4447
Level: (low/med) IOW__ | Date Received: 07/12/90
% Moisture: not dec. Date Analy"zed: 07/13/90
Column (pack/cap) PACK Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/L jgﬁ
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. UNKNOWN 34.71 4.0|32
AR300966
FORM I VOA-TIC 1/87 Rev.




|
1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

'EPA SAMPLE NO.

AR3GW1
Name: VERSAR INC., Contract:

.a.b Code: VERSAR Case No.: 3065B SAS No.: SDG No.. 18
Matrix: (soil/water) WATER _ Lab Sample iD: 25;25
Sample wt/vol: 1040 (g/mL) ML Lab File ID: 25292

(low/med) LOW | Date Received: 07/12/90
% Moisture: not dec. _____ dec. Da#e Extracted: Qi[;g[gg
! !
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N __ pH: Dilution Factor: 1.0
| i -
CONCENTRATION UNITS:
CAS NoO. COMPOUND (ug/L or ug/Kg) UG/L 0
108=~95-2wmmame= Phenol 10 U
111-44~4=om—m——= bis(2-Chlorocethyl)ether 10 |U -
95-57=8ww=we==-=2~-Chlorophenol 10 U
541-73-1e==~====1,3=-Dichlorobenzene i0 |U
106=46=7~=====-==1,4~Dichlorobenzene 10 U
100-51=f=m=—mac- Benzyl alcohol 10 U
95=50~l~========]1,2=-Dichlorobenzene 10 |U
95-48=7===~=====2-Methylphenol 10 U
108=60=1l===w=—== bis(2-Chloroisopropyl)ether_ 10 U
106-44~5~======= 4-Methylphenol 10 U
621l=64=T=wm—m——= N-Nitroso-di-n-propylamine i0 |U
67=72=]l==wwmnn== Hexachloroethane 10 U
98=95~3~===~====Nitrobenzene 10 |U
78=59-]lwwmac=- -=Isophorone 10 4]
88=75~5«===~=e==2=-Nitrophenol 10 |U
105-67-9========2,4-Dimethylphenol 10 |(U
65-85=-0~=—==——=- Benzoic Acid 48 |U
111-91-l=======- is(2-Chloroethoxy)methane 10 |U
120~83=2=======m 2,4-Dichlorophenol 10 |U
120-82-1--------1,2,4-Trichlorobenzene 10 U
91-20-3~==-=-=-==-Naphthalene i0 |U
106-47-8===nee=- 4-Chloroaniline 10 |U
87-68=3=====-=~==Hexachlorobutadiene 10 U
59=50=7==mwe=we=f-Chloro-3-methylphenol 10 |U
91=57=f==mew=wee-Mathylnaphthalene 10 U
77-47-4~----=--=-==-Hexachlorocyclopentadiene 10 U
88-06=2~========2,4,6-Trichlorophenol 10 |U
95-95=4=========2,4,5-Trichlorophenol 48 |U
91-58=7===r=mn=- 2-Chloronaphthalene 10 U
88-74-4=~=======2-Nitroaniline 48 |U
131-1l=3=mwemcex Dimethylphthalate 10 AW 2nnoon
208-96-8-=~~=~=~=-Acenaphthylene 10 f 3 304587
606~20~2===—m—w= 2,6-Dinitrotoluene 10 U
- - SR | = e
FORM I SV-1 1/87 Rev




1c
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 31065B SAS No.:

EPA SAMPLE NO.

‘ AR3GW1

SDG No.: 18

]

Matrix: (soil/water) WATER Lad Sample ID: 26125
Sample wt/vol: 1040 (g/mL) ML__ Lab File ID: 25292
Level: (low/med) IQW ___ Date Received: 07/12/90
% Moisture: not dec. dec. Data Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT Data Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
99-09-2~===~w===3-Nitroaniline 48 U
83=32~9===~«-~==Acenaphthene 10 U
51-28~5=======~=2,4-Dinitrophenol 48 U
100-02=7========4=-Nitrophenol 48 |U
132-64-9=—=—=—e- Dibenzofuran i0 |U
121-14-2~==vme—- 2,4-Dinitrotoluene 10 |U
84-66=2~wemccnm Diethylphthalate 10 U
7005=72=3~=mmmmm a-chlorophenyl-phenylether 10 |U .
86=73=7mwmmrmn—— Fluorene 10 U
100-01~6~==wan=w 4~-Nitroaniline 48 U
534~-52=1~==~====4,K66-Dinitro-2-methylphenol__ _ 48 |U
86-30=6=—=m==m== N-nitrosodiphenylamine (1)__ 10 (U
101-55=3====«~==4~Bromophenyl-phenylether 10 U
118-74~1~~-~--~~Hexachlorobenzene 10 |U
87-86-5~==mwcc=x Pentachlorophenol 48 U
85=01-8==vwreenua Phenanthrene 10 U
120~12~7~=wnnec=a Anthracene 10 u
84~74 =2 —mwmm——— Di-n-butylphthalate 10 U
206-44~0~=vmm——= Fluoranthene 10 4]
129-00~0====--—-Pyrene 10 |U
85-68~7===we=e==Butylbenzylphthalate 10 U
91-~94~l==mwcce==]3 3 =-Dichlorcbenzidine i9 |uU
56=55=3~==ence=xBanza{a)anthracena 10 U
218=01=Ywewemww=lrysena 0 |U
117-81=7========big(2-Ethylhexyl)phthalate___ 10 |U
117-84-0-===-=~~=Dj-n-octyl phthalate 10 |U
205-99~2~=~-=====Benzo(b) fluoranthene 10 U
207-08+9~====~~=Benzo (k) fluoranthene 10 U
$0-32-8-~--~~—-=~Benzo(a)pyrene 10 |uU )
193~39=5«wwwew—=Indeno(l,2,3~-cd)pyrene o 10 3] n R " O G 9 8 E
53=70~3========~Dibenz (a,h)anthracene 10 |U b
191-24=2=~=-=--===Benzo(g,h,i)perylene 10 |U

(1) - Cannot bq'separated from Diphenylamine

h -

FORM I SV=-2

1/87 Rev



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

; , AR3GW1
Name: VERSAR INC. Contract: _

b
.a.b Code: VERSAR Case No.: 3065B SAS No.:
Matrix: (soil/water) WATER

EPA SAMPLE NO.

— SDG No.: 18
Lab Sample ID: 25125
Sample wt/vol: 1040 (g/ml) ML _ Lab File ID: 25292

Level: (low/med) L1OW

Date Received: 07/12/90
$ Moisture: not dec. dec. Dqte Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT Dgte Analyzed: 97425429
GPC Cleanup: (Y/N) N ___ pH: |

S Di;uticn Factor:¥1,g

CONCENTRATION UNITS:

Number TICs found: _0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME { RT EST. CONC. Q
MEEEERBENSIRESSEIEE | B s s TREENEIZEEE | MATERIERERL: | ERNBEESERENIENIE | SRR
}}
|
|
| AR30098¢9

FORM I SV-TIC ~  1/87 Rev.



| 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MW4GW2
1 Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 3065B SAS No.: SDG No.: 18
Matrix: (soil/water) WATER Lab Sample ID: 26126
'Sample wt/vol: 1040  (g/mL) ML __ Lab File ID: 25295
Level: (low/med) LOW Date Received: 07/12/90
%3 Moisture: not dec. _____ dec. _____ Date Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pH: ___ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108=95=2wmmnccaa Phenol 10 9]
111-44-4~==c=e—= bis{2-Chloroethyl)ether i0 |U
95=57 =B ==manecane 2=Chlorophenol 10 U
§4l=73=]levecnr== 1,3-Dichlorobenzene 10 U
106=46~7cmmcena= 1,4-Dichlorobenzene 10 U
100=51=6==w=meu= Benzyl alcohol 10 U
95=50=]lrrrmcc——= 1,2-Dichlorobenzene 10 U
95=48=T=mmemmea= 2-Methylphenol 10 U
108=60=]lemncnccae bis{2-Chlcrciscpropyl)ether 10 |U
106=44=5======== 4-Methylphenol 10 U
621-64=7==wmem=x- N-Nitroso-di-n-propylamine__ 10 |U
67=72=l====c—=== Hexachloroethane 10 u
98=95=3==mmmnaaa Nitrobenzene 10 U
78=59=lemm—cc==- Isophorone 10 U
88=75=5====menex 2-Nitrophenol 10 U
105-67=9=m—mena= 2,4-Dimethylphenol 10 U
65-85=0=mmmmenu= Benzoic Acid 48 U
111-91~l-======= bis{2-Chloroethoxy)methane___ 10 |U
120-83=2=====~==2,4~-Dichlorophencl 10 |U
120=82=1l~===cn== 1,2,4-Trichlorobenzene 10 |U
91=20~3======- ==Naphthalene 10 U
106§ 7=8=mmnnn=e 4-Chloroaniline 10 |{U
87=8R~3~rmmmanea=Havachlorabutadiens 10 U
59=50=/=========4-Chloro-3-methylphenol 10 U
91-57=6=~=======2=-Methylnaphthalene ‘ 10 U
7747 —4=mmmmm——a Hexachlorocyclopentadiene 10 u
88-06=2we=======2 4 ,6-Trichlorophenol 10 U
95-95-f~wmeneu==2 4 ,5-Trichlorophenocl 48 |U
91-58=7===me—e==2=Chloronaphthalene i0 U
88=74~4===—-=====2=-Nitroaniline 48 |U
131-11-3==~====- Dimethylphthalate 10 (% anmo aQ
208-96=8====== ~-Acenaphthylene 10 ﬂUMDV\JJ
606~20~2========2 6-Dinitrotoluene 10 |U
FORM I SV-1 1/87 Rev.




1

|

1c | : 'EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ,

|
}

. t MW4GW2
I Name: VERSAR INC. Contract:

.ab Code: VERSAR  Case No.: 3065B_  SAS No.: _ _  SDG No.: 18
Matrix: (soil/water) WATER_ Lab Sample ID: 26126
Sample wt/vol: 1040 (g/mL) ML Lab File ID: 25295
Level: (low/med) ILOW Date Received: 07/12/90
% Moisture: not dec. dec. ___ Date Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (¥/N) N__ PH: Dilution Factor: 1.0

\ . |
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kgy) UG/L Q
99~09=2mmecenn=- 3-Nitroaniline : 48 |U
83=32=9=wwrmmmc== Acenaphthene 10 U
§51=28~5rrmcccce=m 2,4-Dinitrophenocl 48 U
100-02=7wwennaa= 4-Nitrophenol 48 U
132~64~9=—mmm—=- Dibenzofuran 10 |(U
121-14-2v==== ===2,4=-Dinitrotoluene 10 |U
84-66~2~~=====~=Djethylphthalate ‘ 10 |U

: 7005~72=3=~mmma= 4-Chlorophenyl-phenylether_ 10 U

. 86~73=7wmw=—m—nn= Fluorene 10 |U

100~01=6==—m=mw=u 4-Nitroaniline 48 U
534~52-1=-=w==e== 4,6~-Dinitro-2-methylphenol__ 48 |U
86~30~6~===mm—m—= N-nitrosodiphenylamine (1)__ 10 4]
101-55=3 ~==~~-=-=~4~-Bromophenyl-phenylether 10 U
118-74~1~---~-~-=~Hexachlorobenzene 10 4]
87-86=5~==~~==~~Pentachlorophenocl 48 U
85-01~8~=~~~-===Phenanthrene 10 U
120~12=-7=====-==Anthracene 10 U
84-74=2=~~m=== -=-Di-n-butylphthalate 10 |U
206~44-0~--=-=-~==Fluoranthene ‘ 10 4]
129-00-0~-~-=----=Pyrene 10 |U
85-68=T7=mmecnnne Butylbenzylphthalate 10 u
91-94~1l-====-===3,3'=Dichlorobenzidine 19 |U
56~55=3~=~======Benzo(a)anthracene 10 U
218-01~9~====e==Chrysene . 10 U
117-81~7========big(2-Ethylhexyl)phthalate 10 |{U
117-84~0========Di-n~octyl phthalate i0 |U
205-99~2==~===e~Benzo(b) fluoranthene 10 U
207-08~9~~~=--=~=Banzo (k) fluoranthene i0 |U
50-32~8~~=====~=Benzo(a) pyrene 10 U
193-39=5~wmm== --Indeno(1,2,3-cd)pyrene . 10 {gg 0 as 9 l
53=70=3~==mwma= -Dibenz (a,h)anthracene 10 Altg o
191-24=2=~===m=-- Benzo(g,h,i)perylene i0 |U

. (1) - Cannot be separated from Diphenylamine = . -

D we W . T T

- ? L ——

[

FORM I SV-2 1/87 Rev.



iF EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

‘ MW4GW2 \
’ 1 Name: EEBSAB_I.N_Q ‘ Contract:
‘ Lab Code: VERSAR . Case No.: 3065B SAS No.: , SDG No.: 18 .
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol: 4040 (g/mL) ML _ Lab File ID: z25295
Level: (low/med) LOW _ Date Received: 07/12/90
$ Moisture: not dec. ___ dec. ____ Date Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N___ pPH: ______ Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: _0Q (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

EREEESTTERERERRETEE

AR300992

. g - cr— - .
L~ e . . . ae .- - .

"' FORM I SV-TIC o 1/87 Rev. 5




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. Name: VERSAR INC. Contract:

.a.b Code: Case No.: 3065B  SAS No.:

Matrix: (soil/water) WATER

EFA SAMPLE NO.

MW11GW2

———- SDG No.: 18
Lab Sample ID: 26127

Sample wt/vol: 1040 (g/mL) ML Lab File ID: - 25296
Level: (low/med) LOW Date Received: 07/12/90
% Moisture: not dec. dec. Date Extracted: 07/12/90
Extraction: (SepF/Cont/Sonc) CONT DaFe Analyzed: 07/25/90
GPC Cleanup: (Y/N) N __ pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L @
108-95=2~=—mwa=- Phenol 10 U
111444 ~wem—e—e bis(z-Chloroethyl)ether 10 u
9557 =8=======~=2-Chlorophenol 10 U
541=73=]l========],3~-Dichlorobenzene 10 U
106-46-7~==-=--=-==1,4-Dichlorobenzene 10 |U
100~5]1=6===c=wn= Benzyl alcohol 10 4]
95-50-1=========],2-Dichlorobenzene 10 |U
95-48~7==mmwaw—u 2-Methylphenol 10 4]
. 108=-60=1======== bis (2-Chloroisopropyl)ether_ _ 10 U
106-44=-5~=—v=—e= 4-Methylphenol 10 )
621l=64=-T7—=m—mm—= N-Nitroso-di-n-propylamine i0 |U
6772 ]lewmmw== ~=-Hexachlorocethane 10 U
98-95=3====—====Nitrobenzene 10 |U
78+59=]=w=~weaw=Tsophorone 10 U
88~75=5=========2-Nitrophenol 10 |U
105=67~9w—=——w== 2,4-Dimethylphenol i0 |U
65-85-0~~-~-=-~=~Benzoic Acid , 48 u
111-91-1~===~~==big(2-Chloroethoxy)methane__ 10 U
120-83-2=====cr=" 2,4-Dichlorophenol 10 |U
120~82=1=~====~=1,2,4~-Trichlorobenzene 10 |U
91-20=3~——em—e—- Naphthalene 10 U
106=47=8========4~Chlorocaniline - 10 U
87-68=3========-Haxachlorobutadiene 10 U
\ §9=-50=7~==e=w=ee=f=-Chloro-3-methylphenol 10 (U
91-57=6====~=we=2-Methylnaphthalene io0 |{U
77-47-4 Hexachlorocyclopentadiene 10 (U
88=~06-2-=====w==2,4,6-Trichlorophenol i0 |U
95=95=4=wmc=m=w==2 4,5-Trichlorophencl 48 |U
91~58=7======w==2~Chloronaphthalene 10 {U
88-74-4~-=~==~=~==2-Nitroaniline 48 U
131~-11~3~=~=--==-Dimethylphthalate 10
208~96~8~=—mnw==- Acenaphthylene ﬂpﬁh

606-20~2===w====2,6=-Dinitrotoluene

00693

FORM I SV-1

| 1/87 Bev. e
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1cC EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

MW1lGW2
1 Name: VERSAR INC. Contract: ‘ ‘
Lab Code: VERSAR Case No.: 3065B SAS No.: SDG No.: 18 .
Matrix: (soil/water) WATER ' Lab Sample ID:
Sample wt/vol: 1040  (g/mL) ML _ Lab File ID: 25296
Level: (low/med) LIOW ___ Date Received: 07/12/90
% Moisture: not dec. __ dec. Date Extracted: 97/12/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pPH: __ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
99=09~2-mmw—e=== 3=-Nitroaniline 48 (U
8§3~32=9===wnmc== Acenaphthene 10 U
51=28=5===wren=- 2,4~-Dinitrophenol 48 |U
100-02=7=~===—== 4-Nitrophenol 48 4]
132~64=9=———=e=== Dibenzofuran 10 |U
121-14=2v——m—ma=- 2,4-Dinitrotoluene 10 U
84-66=2cm———en=— Diethylphthalate 10 |U
7005~723 ====—==- 4-Chlorophenyl-phenylether_ 10 (U .
86=73 =7 =em—manaa Fluorene 10 U
100-0i=fmmwm—en=- 4-Nitroaniline 48 u
534-52-l-==e=mn= 4,6-Dinitro-2-methylphenol_ _ 48 |U
86=30~fwmmwemnn= N-nitrosodiphenylamine (1)__ 10 (U
101~55=3=wmncn=- 4-Bromophenyl-phenylether 10 U
118=74=l~======= Hexachlorcbenzene - 10 U
87=86=5==mwmmwna Pentachlorophenocl 48 u
8§5-01-8~=—ewea=a Phenanthrene 10 U
120=12=7~memca=a Anthracene 10 u
84-74-2-—mw—mnn= Di-n-butylphthalate 10 (U
206=44~0=wmmeme= Fluoranthene 10 U
129«00=0========Pyrene 10 |{U
85~68~7~-=-===-===Butylbenzylphthalate 10 |U
91=94=l=em=m=====3 3 '=Dichlorobenzidine 19 8§
56=55=3~===a====Banzg {a} anthracensa 10 U
212=-01=2 ~—TRIVIEna 10 U
117-81=7====-==<big(2-Ethylhexyl)phthalate__ 10 |U
117-84=0======== Di-n~-octyl phthalate i0 U
205-99=2=remracax Benzo(b) fluoranthene 10 U
207-08=9==emmwn= Benzo (k) fluoranthene i0 (U
50=32~8===mrec~= Benzo(a)pyrene 10 U
193-39-5=======«Indeno(1l,2,3-cd)pyrene 10 U
§3=70=3~=—mm== -=-Dibenz (a,h)anthracene 10 [gq A
191=24-2~~~=-=---=-Benzo(g,h,i)perylene 10 A Ud D J 9 9 L}

(1) - Cannat be separated from Dipp¢ny1amine

FORM I SV-2 1/87 Rev.




1

Name:

Code:

iatrix :

1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHE
TENTATIVELY IDENTIFIED COMPOUNDS

VERSAR INC. .

VERSAR  Case No.: 3065B

(soil/water) WATER

Contract:

SAS No.:

EPA SAMPLE NO.

MW11lGWw2

- SDG N@.: 18

Lab Sample ID: 26127
Sample wt/vol: 1040  (g/mL) ML__ Lab File ID: 25296
Level: (low/med) LOW Date Received: 07/12/90
$ Moisture: not dec. dec. Date Extracted: 97/12/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Q7/25/90
GPC Cleanup: (Y/N) N__ pH: Dilution Factor: 1,0
CONCENTRATION UNITS:
Number TICs found: __2 (uwg/L or ug/Kg) UG/L
RT EST. CONC. Q
- WM ESPCEIET | ESIIEIIIETSATIEITIRIENIE | AT
8.17 9.6|J
2. 95-14-7 1H-BENZOTRIAZOLE 11.00 75 J
|
} |
| |
|
|  AR300995

FORM I SV-TIC

1/87 Rev.



iB

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATXZ SHEET
EQUIPBLK i

I Name: VERSAR INC. Contract:

Lab Code: VERSAR Case No.: 3065B SAS No.: SDG No.: 18 .

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1040  (g/mL) ML Lab File ID: 25297

Level: (low/med} LOW Date Received: 07/12/90

$ Moisture: not dec. dec. _____ Date Extracted: 07/12/90

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90

GPC Cleanup: (Y/N)} N__ pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108=95=2~=memw== Phenol 10 U
111~44-4=mm———m- bis(2-Chlorcethyl)ether 10 |U
95=57=8===ew—w==2-Chlorophenol 10 U
541-73~l========],3-Dichlorobenzene 10 4]
106~46=T==m==m=u= 1,4-Dichlorobenzene 10 |U
100~51=6=====~=-==Benzyl alcohol 10 u
95«50=1l=========]1,2-Dichlorocbenzene 10 |U
95=48~7 =w==m===e=2-Methylphenol 10 U .
108-60~1====---=-pig(2-Chloroisopropyl}ether_ _ 10 |U
106=44~5-====-==4-Methylphenol 10 U
621-64=7=—====~=N-Nitroso-di-n-propylanine____ 10 |U
67=72=l===reen== Hexachloroethane 10 U
98=95=3~===—====Nitrobenzene 1o U
78=59=]=====e——=Igophorone 10 U
88=75~5=====e===2-Nitrophenol 10 (U
105-67=9==w=====2 4-Dimethylphenocl 10 (U
65=85-0=cwoccnea Benzoic Acid 48 U
111-91~1l========bis (2-Chloroethoxy)methane____ 10 |U
120-83=2========2 ,4~-Dichlorophencl 10 14
120-82=1========]1,2,4~Trichlorobenzene 10 u
91-20=3~========Naphthalene 10 U
106=47=8=—w=ce=e=4i=Chloroaniline 10 U
87=68=3 Hexachloyrobutadigne 10 U
EG =B o= = ==d-Znlses-2-asthylphenol i0 |U
91=-57=6===w=~mw==2-Methylnaphthalene 10 4]
77-47-4-----=-===Hexachlorocyclopentadiene 10 4]
88=06-2==ww=====2 4 ,6~Trichlorophencl 10 U
95-95-f~wwm—e—==2_4,5-Trichlorophenol 48 |U
9]1-58=7~>==~mee~=2-Chloronaphthalene 10 4]
88=74~4e==w===e=2-Nitroaniline 48 |U
131-11~3~===-==-Dimethylphthalate 10 i N 00EBQ 6
208-96~8=-~====~=Acenaphthylene 10 h iy .
606-20=2========2 E-Dinitrotoluene 10 U .

' FORM I SV-1

1/87 Rev.




1C ' EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EQUIPBLK
1 Name: VERSAR INC. Contract:
q'ab Code: VERSAR Case No.: 3065B SAS No.: - SDG No.: 18
atrix: (soil/water) WATER Lab sample ID: 26128
Sample wt/vol: 1040 (g/mL) ML Lab File ID: 25297
level: (low/med) LOW Date Received: 07/12/90
% Moisture: not dec. dec. Date Extracted: 07/312/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pH: __ Dilution Factor: 1.0
’ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
99=09=2~~mmrenaa 3-Nitroaniline 48 |U
8§3-32~9====~w-=~Acenaphthene 10 4]
51=28~5=mmmcee—=- 2,4-Dinitrophenol 48 |U
100-02=7======~=~4=-Nitrophenol 48 U
132-64-9~==~=-==Dibenzofuran 10 |U
121-~14=2========2,4~-Dinitrotoluene 10 |U
84-66-2-~---=-===Djethylphthalate i0 |U
7005-72-3=-~-===4-Chlorophenyl~-phenylether__ _ i0 |{U
. 86=73=Tmmwmm———— Fluorene 10 |U
100-01=6=w=wm=== 4-Nitroaniline ' 48 |U
$34~-52=]lwvmcmm== 4,6-Dinitro~-2-methylphenocl _ 48 |U
86-30=f~===mmm—m N-nitrosodiphenylamine (1)__ | . 10 |U
101=-55~3«~====-=4{~-Bromophenyl-phenylether 10 U
118-74=1=====~~=-Hexachlorobenzene 10 |U
87=86~5=====~wwapPentachlorophenol 48 14
85-01~8=w==== ---=Phenanthrene i0 |U
120-12«7~====«~==Anthracene 10 U
84-74~2w——mm———— Di-n-butylphthalate 10 |U
206-44-0--~-~---==Fluoranthene 10 U
129-00~0~======= Pyrene 10 U
85-68~7~=-=~===~«Butylbenzylphthalate 10 U
91=94=lewm=ece===3,3'=Dichlorobenzidine 19 U
56=~55=3w====e-w=eBanzo(a)anthracene i0 |U
218-01~9====~===Chrysene 10 4)
117-81=7========big(2~Ethylhexyl)phthalate 10 (U
117-84~0=~======Dji-n-octyl phthalate 10 |U
205-99-2====w~w==Benzo(b) fluoranthene 10 4]
207~08-9~==~====Benzo (k) fluoranthene 10 |U
50-32-8=--~--====Benzo(a)pyrene 10 |U
193-39=5========Indeno(1,2,3-cd)pyrene______ 10 U
53=70=3=w=ce=~ -=-Dibenz (a,h)anthracene 10 33% 20D g9 7
191-24~2==wm—=== Benzo(g,h,i)perylene 10 | ¥

.. (1) = Cannot be separated from Diphenylamine ST e Cee T

FORM I SV-2 1/87 Rev.



1F EPA SAMPILE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET '

TENTATIVELY IDENTIFIED COMPOUNDS
EQUIPBLK
] + Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 30658 SAS No.: SDG No.: 18 .
Matrix: (soil/water) WATER. Lab Sample ID: 263128
Sample wt/vol: 1040  (g/mL) ML __ Lab File ID: 25297
Level: (low/med) LOW Date Received: 07/12/90
% Moisture: not dec. dec. ___ Date Extracted: 07/12/%0
Extraction: (SepF/Cont/sSonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pPH: _____ Dilution Factor: 1.0
CONCENTRATION UNITS:

Number TICs found: __2 (ug/L or ug/Kg) UG/L._.

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
= E = - = . - SRR ISENIEN | ERBICEENE | EEEREERXIIEEIZY | BEORTEIN
1. UNKNOWN KETONE 4.53 9.6|8BJ
2. 119-61-9 BENZOPHENONE 12.62 1S J

AR300598

il B e 7t . —_—

FORM I SV-TIC "1/87 Rev.




L ‘ ALl v AR

Versar Laboratories .. - (ohs < BIA

August 1, 1990
t . |

1

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420;58
Versar Control No. 3082
Site: Arrowhead Plating

Dear Claudia: 1

! i
|

Enclosed are volatile and semivolatile orgaﬁics data for the above
batch. These samples were received on July 13, 1990.

If you have any questions concerning this data, please contact me at
(703) 642 6761.

Sincere]y,'

Versar Laborator1es, Inc.

Wf{% -Z/uh—

Kenneth M. Ives
Program Dxrgctor

KMI/m;r

Enclosure

| |

6850 Versar Center ¢ P. O. Box 1549 e Springfield, Virginia 22151 « Telsphone: (703) 750-3000 « 1-800-283-7727
| ‘ ' |
|



Versan.

GC/MS ORGANIC ANALYSIS
DATA SUMMARY PACKAGE

CLIENT : ICF-FAIRFAX

SITE ¢t ARROWHEAD PLATING
PROJECT: 420.58.0 B#20
CONTROL: 3082

DATE 1 @7/31i/90Q

AR301000



wversar.

July 31, 1990

Narrative

ICF-FAIRFAX/ARROWHEAD PLATING

GC/MS Organic Analysis - EPA OSW Methods 8240/8270
Versar Project 420.58 - Batch 20/Control 3082

This report contains the analytical data for the volatile
organic analysis of four (4) water samples. Three (3) of the
vater samples vere also analyzed for semivolatile organic
compounds. The samples ligted belowv arrived at Versar on July 13,
1990. Sample extractions and analyses vwere performed using
procedurea outlined in the the EPA Office of Solid Waste (0OSW)
Method 8240 for volatile organic compounda and Method 8270 for
gemivolatile organic compoundsa. Although results for volatiles
(VOA) and sgemivolatiles (BNA) are reported individually, this
narrative applies to both fractions. Results for additional
analytical parameters are provided separately.

AR2-GW1
AR2-GW1A

AR1-GW1 .
TRIP BLANK +

+ - Volatile Organic Analysis anly
1110000700000 0000720000000000770070007707700007770777777777477

GC/MS instrument calibrations using BFB and DFTPP met
requirements for volatile and semivolatile organic analyses,
respectively. SPCC and CCC criteria were met for the volatile
and semivolatile initial calibration curves and the continuing
calibration standards. Internal standard area abundances and
associated relative retention times were within specified QC
windows for both volatile and semivolatile analyses. All GC/MS
analyses occurred during the twelve hour perimd following daily
instrument calibration. ‘

All volatile surrogate standard recovery values met
gpecified QC limits. Semivolatile surrogate standard recovery
values alsc met specified requirements. The method specifies
that no more than one acid surrogate and one base-neutral
surrogate outlier value can exceed the QC limits and all recovery
values must not be less than ten percent. One set of sgemivolatile
matrix spike and matrix spike duplicate (MS/MSD) QC analyses vere
performed. Most recovery and all relative percent difference
values met specified QC limits. Method protocol does not require
corrective action for MS and MSD QC outlier values.

| AR301001

Internal standard area abundance 1values and associated
relative retention times met specified criteria for all volatile
and semivolatile organic analyses.



Versan.

Narrative - Page 2 .
ICF FAIRFAX - ARROWHEAD PLATING
Versar 420.58 - Control 3282

Chlorinated sclvents confirmed pregent in the volatile
fraction were the predominant organic compounds detected in the
field samples. Few gemivolatile target analytes wvere confirmed
pregent in the field samples. Sampleas AR2-GW1 and AR2-GWlA each
required dilution prior +to instrumental analysis in order to
quantify the target analytes within the estabhlished range of the
standard calibration curve. The dilutions wvere also required in
order to prevent instrument gaturation. Sample AR1-GWi, the Trip
Blank, and all s=emivolatile analyses vere performed without
dilution. Nontarget compounds have been tentatively identified
using the EPA/NBS Masa Spectral Database Library. The nentarget
campound detected in the semivolatile fraction of sample AR2-GW1A
vag quantified using the peak height method.

Definitions of data qualifier flags used on the individual
data summary pages are provided in the listing which follows this
case narrative.

Pleage contact either Ken Ives, Laboratory Project Manager,
or me, should you have any questions or require additional
information pertaining to the analysee of thege samples for
volatile and semivolatile organic compounds.

Data Release Approved By: Narrative Revieved By:
rd
P = L e o 1 A
. -Lavrence P.-Pollack Linda E. Bock
///// GC/MS Wuality Assurance Manager GC/MS Data Quality Manager
—- Laboratory Operations

AR301002




Versar:. S

Data Qualifier Flags

. J For Target Compounds: This flag is used vhen mass
spectral data indicates the presence of a compound but
the result is less than the specified dotoction limit
but still greater than zero.

For Non Target Compounds: This flag indicates that the
concentration is sn estimated .value, assuming a | to 1
response vith the internal -tnpdnrd. ‘

B This flag is used vhen the analyte is found in the
blank a8 vell as in the sample. It 4indicates
possible/probable contamination and varns tho data user
to take appropriate action.

u This flag states that the conpéund vas analyzed for but
vas not detected. The number is the minimum attainable
detection limit for the -a-plo,

{

|
Xor T This flag states that the mass spectrum does not meet
EPA CLP criteria <for confirmation, but compound

presence is strongly suspected.

This flag is used to indicate that the quantitation of
the analyte is cutsicde the linear calibration of the
curve and that dilution wvas required in order to
properly quantitate. \ ? '

D This flag is used to indicate the value for the target

analyte vas calculated from a dilution (see °*E* flag
above). ; ‘
Y This flag is used vhen a matrix spike compound is also

confirmed present in the un-pikgd sanple.

Flags excerpted from and established by the
US EPA Contract Lab Program (CL?) protocol.

AR301003



Lah Name: VERCAR INC,

~ _ab Code: VERSAR _

page 1 of 1

0l
02
03
04
05

Contract:
Case No.: 30823  SAS No.:
EPA S1 S2 S3 OTHER [TOT
SAMPLE NO. | (TOL)#|(BFB)#| (DCE)# ouT
EEEEEEREEDNESE | PR TN | EEEERDY | ERNEEEE | =X
ARIGW1 98 102 102 0 0
AR2GW1 96 102 100 0 0
AR2GW1A 98 103 102 0 0
TRIP_BLANK 98 103 101 0 0
VBLK86 o8 101 98 9] 0
QC LIMITS
S1 (TOL) = Toluene-ds ( 88-110)
(BFB) = Bromofluorobenzene ( 86-115)

S2
S3

2A

'WATER VOLATILE SURROGATE RECOVERY

(DCE) = 1,2-Dichloroethane-d4 ( 76-114)

# Column to be used to flag recovery values

* Values outside of contract required QC limits

D Surrogates diluted out

FORM II VOA-1

AR30100L

1/87 Rev.
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4A
VOLATILE METHOD BLANK SUMMARY

Lab Name: VERSAR INC. Contract: , %
.. Code: VERSAR Case No.: J3J082A SAS No.: —— SDG No.. B2Q

File ID: Y2386 ' Lab Sample ID: VBLKSS
Date Analyzed: 07/16/90 Time;Analyzed: 1026
Matrix: (soil/water) WATER Level: (low/med) oW
Instrument ID: ) A

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
a |

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
EISDELDDRESDRER | BTSSRI ISR NETIEEIR
01| AR1GW1 26236A Y2393 1418
02 |AR2GW1 26234A Y2391 - 1325
03 | AR2GW1A 26235A Y2392 ‘ 1350
04 | TRIP_BLANK 26246A Y2387 1134

COMMENTS: CLP,,,VSTD20,L,W,17503,V,CC~020,25ML :
INST R: SP1000 60/80 CARBOPACK 2H@45C > 225C@8C/M > 30M@22SC

AR301005

p!!! 1 of1 L ‘ |

FORM IV VOA | 1/87 Rev.




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

AR2GW1
. Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 3082A SAS No.: SDG No.: B20Q
Matrix: (soil/water) WATER Lab Sample ID: 26234A
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: Y2391
Level: (low/med) L1OW Date Received: 07/13/90
$ Moisture: not dec. ____ Date Analyzed: 07/16/90
Column: ‘(pack/cap) CAP Dilution Factor: 20
CONCENTRATION UNITS:
CAS NO. COMPOUND (uvg/L or ug/Kg) UG/L Q
7487 =3 wm—me—m——— Chloromethane 200 U
74~83=0-—mme———- Bromomethane 200 U
75=01=d-mmmem——— Vinyl chloride 200 (U
75=00=3=~=cmecna= Chloroethane 200 U
75=09=2==—memna- Methylene chloride 100 |U
67=64=]lwrmcmm——- Acetone 200 U
75=15=0v=ceccmcax Carbon disulfide 100 |U
75=35=f~mccccaca 1,1-Dichloroethene 200
75=34=3==—=—meu- 1,1-Dichloroethane 100 (U .
540-59~0====w—m=== 1,2-Dichloroethene (total)___ 100 |U
67-66=3=m—mew———- Chloroform 100 U
107-06=2===v=—== 1,2-Dichloroethane 100 U
78=93=3=cc—weaax 2-Butanone 200 U
71=55-6~cmcn——=- 1,1,1-Trichloroethane 260
56=23=Semmcc—cax Carbon tetrachloride 100 U
108=-05~4~=wwwm== Vinyl acetate 200 |U
75=27=4=emmwm——— Bromodichloromethane 100 U
78-87=5=cmmecau= 1,2-Dichloropropane 100 U
10061~01=5=w==== cis-1,3-Dichloropropene 100 U
79-01=6~=mmw—ce= Trichloroethene 990
124=48=l=wecmcax Dibromochloromethane 100 4]
79-00=5==—ncwcax 1,1,2-Trichlorcethane 100 |U
71-43=2=~=wovaa= Benzene . 100 U
10061=02=~6=w==== Trans~-1,3~dichloropropene 100 |U
75=25=2maomnmm—— Bromsfsrm 100 U
108-10-l~==ww===i=-Methvl-2-pentanone 200 u
561=78~6=~==ace==2-Hexanone 200 4]
127=18~4~=—————e Tetrachloroethene 880
79=34{=Smmcccccaa 1,1,2,2-Tetrachlorcethane 100 U
108-88=~3==~~====Toluene 100 U
108=90=T7=wemwece=- Chlorobenzene 100 U
100=4l-4~w==——w= Ethylbenzene 100 |Unpah!
100=42=5=mcmmm=u= Styrene 100 |RR3P1006
1330207 ==wwmw= Total xXylenes 100 U .
FORM I VOA 1/87 Rev.



1E - EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

i
t

AR2GW1
1. Name: VERSAR INC, Contract: ‘

5 Code: VERSAR ~ Case No.: 30823  SAS No.: __ SDG No.: B20
Matrix: (soil/water) WATER Lab Sample ID: 26234A
Sample wt/vol: —3.0 (g/mL) ML _ Lab File ID: Y2391
Level: (low/med) IOW Date Received: 07/13/90
% Moisture: not dec. Date Analyzed: 07/16/90
Column ‘(pack/cap) GCAP Dil}ution Factor: 20

CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
- AR TSR E R EmmTm Tty WCETSIEIE
1. UNKNOWN 5.47 250 o~
| E
ARSCICO7

FORM I VOA-TIC . 1/87 Rev.



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

AR2GW1A
T. Name: VERSAR INC. Contract:

.b Code: VERSAR Case No.: 308237 SAS No.: _ SDG No.: B2Q
Matrix: (soil/water) WATER ' Lab Sample ID: 262353
Sample wt/vol:‘ 5.0 (g/mL) ML Lab File ID: X392
Level: (low/med) ILOW_ Date Received: 07/13/90
% Mcisture: not dec. Date Ana;yzed: 07/16/990

Column: ‘(pack/cap) GCAP Dilution Factor: 20
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
7487 =3 ~=wom———— Chloromethane 200 U
74=83~9ccmmen= -=-Bromomethane 200 U
75-01=4-=womm——- Vinyl chloride 200 |U
75-00=3~mwmmene= Chloroethane 200 U
75-09=2=wwr—m—- Methylene chloride 100 |U
67=64=lmmwmm—m—— Acetone 200 U
75=15=0~necmeean=- Carbon disulfide 100 U
75=35=4emmccnnc= 1,1-Dichloroethene 280
75=34=3=rmceccaa 1,1-Dichloroethane 100 4]
540-59~0=-=we==- 1,2-Dichloroethene (total)__ _ 100 U

. 67=663=wmmwenc- Chlorocform 100 U
107~06-2~~=—m=== 1,2-Dichloroethane 100 U
78=93=3~===mwmm== 2-Butanone 200 U
71=55~6=wmomenc= 1,1,1-Trichlorocethane 350
56=23~S=vmmemen= Carbon tetrachloride 100 U
108=-05-4~=m=wwm=== Vinyl acetate 200 |U
75=27=4=wmmm—m—— Bromodichloromethane 100 4]
78=87-5=ccmecnax- 1,2-Dichloropropane 100 |U
10061~01-5~==vw= cis-1,3-Dichloropropene 100 U
79-0lvfommmenan= Trichloroethene 1300
124-48~1~====-=-=Dibromochloromethane 100 U
79-00=5~==wee===],1,2-Trichloroethane 100 U
T1=43=2mwmraccaas Benzene 100 U
10061~02~6=~=w==- Trans-1,3-dichloropropene 100 4]
75-25~2===we====Bromoforn 100 4]
108-10-1--===w==q-Methyl-2-pentanone 200 L§]
591~78«6=mvmmnn= 2-Hexanone 200 U
127-18=4=wwemew Tetrachloroethene 1200
79=34=5=wmwnccca 1,1,2,2-Tetrachlorcethane 100 U
108-88~3==~w=====Toluene 100 U
108-90~7=~==-~===Chlorobenzene 100 U
100~4l=f=emew== -Ethylbenzene 100 U
100-42=-5-~=~=-==Styrene 100 |[Upan
1330=20=7===m=m== Total xylenes 100 pNOU

FORM I VOA 1/87 Rev.




1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

AR2GW1A
L. Name: VERSAR INC. Contract:

‘ Lab Code: VERSAR Case No.: 30822 SAS No.: SDG No.: B20 '
Matrix: (soil/water) WATER , Lab Sample ID: 262352
Sample wt/vol: 5.0 (g/mL) ML _ Lab File ID: Y2392
Level: (low/med) IQW Date Received: 07/13/90
£ Moisture: not dec. Date Analyzed: 07/16/90
Column (pack/cap) CAP Dilution Factor: 20

CONCENTRATION UNITS:

Number TICs found: 1 {vg/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. UNKNOWN 5.37 220 J5
AR3C1009

FORM I VOA-TIC 1/87 Rev.

1




1A
- VOLATILE ORGANICS ANALYSIS DATA SHEET

L Name: VERSAR INC. Contract:
.: Code: VERSAR  Case No.: 3082A  SAS No.:

Matrix:
Sample

Level:

$ Moisture: not dec.

EPA SAMPLE NO.

_ AR1GW1

SDG No.: B20

(soil/water) WATER Lab Sample ID: 2§215A
wt/vol: _ 5.0 (g/mL) ML __ Lab File ID:  ¥2393
(low/med) LOW Date Received: QZLllL&Q

Date Analyzed: 07/16/90

Column: {(pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L._ Q
74=-87=3~———e———- Chloromethane 10 U
74~83-0-cmmcncn- Bromomethane 10 U
75=0l-d~mwrcca=~ Vinyl chloride 10 4]
75=00=3=cccacca= Chloroethane 10 U
75=09~2~==mamm——a Methylene chloride 5 U
67=64~]l=w==~====Acetone 10 u
75«15=0=crnnca= Carbon disulfide 5 U
75354 ~mmcccan=- 1,1-Dichloroethene 5 U
75=34~3~=mrnnca=- 1,1-Dichlorocethane 5 4]
540~-59=~0==wwmw—= 1,2-Dichloroethene (total)_ s |U

. 67663 r—m—mm——— Chloreoform 5 4]
107-06-2==~==e=- 1,2-Dichloroethane 5 U
78~93=3=cmvacaa- 2-Butanone 10 U
71-55=f cmccnnna 1,1,1-Trichloroethane 5 4]
56~23=Svencacac= Carbon tetrachloride 5 U
108=05=4mmwmmce= Vinyl acetate , 10 |U
75=27=fmmm—me== Bromodichloromethane s |u
78=87=5==mm—aaa 1,2-Dichloropropane s |U
10061-01-5=====~ cis=-1,3-Dichloropropene 5 |U
79-01l=6=—mc—we=a Trichloroethene 3 J
124~48~]--m—weme Dibromochloromethane 5 U
79-00~5~=rmmccaa 1,1,2-Trichloroethane 5 U
71=43~2=—cwec- -=-Benzene 5 U
10061-02=6====== Trans-1,3~dichloropropene 5 |U
75-25=2==~e=w--=Bromofornm . 5 U
108-10=l==~=~===4{-Methyl~2~pentancne 10 U
581~78=6~==sse==2-Hexanone 10 4]
127-18-4=~~==«==Tetrachloroethene 19
79=34~5===wa= ~=-=1,1,2,2-Tetrachloroethane 5 U
108-88=3~mmwcnca Toluene 5 U
108-90~7=~—=wmw= Chlorobenzene 5 U
100-4l~f~m=wae=- Ethylbenzene 5 U
100~42~5===~====Styrene §:‘ R ‘ﬂG i 0
1330~20=7==w=m=- Total xylenes Y

FORM I VOA 1/87 Rev.

0



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

AR1GW1
T. Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 308237 SAS No.: SDG No.: B20 .
Matrix: (soil/water) WATER Lab Sample ID: 262363
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: Y2393
Level: (low/med) LOW Date Received: 07/13/90
$ Moisture: not dec. Date Analyzed: 07/16/90
Column (pack/cap) GCAP pilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: ___1 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
EEETTEIESRERRKESRIEIRSE -
1. UNKNOWN 5.37 12 (I8
FORM I VOA-TIC 1/87 Rev.

AR30101 |




i + Name: VERSAR INC. Contract:

1a

VOLATILE ORGANICS ANALYSIS DATA SHEE‘I‘Lv

EPA SAMPLE NO.

TRIP_BLANK

.b Code: VERSAR Case No.: 3082A SAS No.:

SDG No.: B20

Matrix: (soil/water) WATER Lab Sample ID: 26246A
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: Y2387
Level: (low/med) LOW _ Date Received: 07/13/90
% Moisture: not dec. Date Analyzed: 07/16/90
Column: ‘(pack/cap) CAP ~Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
74-87=3wmcmcnnn- Chloromethane 10 U
74-83=9vmmnccana Bromomethane 10 U
75=01l=4wemene- -=Vinyl chloride 10 |U
75=00=3===mmceaa Chloroethane 10 U
75=09=2==c=cmea- Methylene chloride 5 |U
67=64=l-=mmmcon- Acetone io |vU
75-15-0-=r—cwmea Carbon disulfide 5 4]
75=36=4emmnc———e 1,1-Dichlorocethene 5 4]
75-34=3~=ccncc-- 1,1-Dichloroethane 5 u-
. 540-59=0===m==mm 1,2-Dichloroethene (total)___ 5 |(u
67=66=3wmvmmenn- Chloroform 5 U
107-06-2=====w—= 1,2-Dichloroethane 5 U
78=93=3=ccccvcan- 2-Butanone 10 u
71~55=6==wwen—e~ 1,1,1-Trichlorcethane 5 |vU
56~23~5=wwmcecac= Carbon tetrachloride 5 U
108-05=4~=~cem== Vinyl acetate 10 |U
75=27=4~mmmc———— Bromodichloromethane 5 U
78-87=5===—wmm—= 1,2-Dichloropropane 5 |U
10061-01=5====== cis-1,3-Dichloropropene 5 U
79=01l=b~memom——e Trichloroethene 5 U
124~48~l=cmcema= Dibromochloromethane 5 14]
79=00=5=c—ec~ -==1,1,2=-Trichloroethane 5 4]
71-43=2=~=======Benzene 5 U
10061-02~6=~~-===Trans-1,3~-dichloropropene 5 U
75=25=2====«a-c-Bromofornm 5 U
108-10~l========4-Methyl=-2-pentanone 10 u
591=78~6=======«2-Hexanone 10 |U
127-18~4~=—meve- Tetrachloroethene 5 U
79=34~5~rcrcccc- 1,1,2,2-Tetrachloroethane S 3]
108~88=3==cwcwaa Toluene 5 U
108-90«7»==~-~~==Chlorobenzene 5 U \ )
100-41=4=mmemum-m Ethylbenzene s WRS0Ii012
100-42«5«====~===Styrene 5 U -
1330-20=7=======Total xylenes 5 U

FORM I VOA

1/87 Rev.

[T T Y e



1E
- VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Name: VERSAR INC, Contract:

EPA SAMPLE NO.

|

Lab Code: VERSAR Case No.: 308237 SAS No.:
Matrix: (soil/water) WATER_

Sample wt/vol: 5.0 (g/mL) ML _

Level: (low/med) LOW

$ Moisture: not dec.

Column (pack/cap) GAP

SDG No.: B20 .

Lab Sample ID: 26246A
Lab File ID: Y2387
Date Received: 07/13/90

Date Analyzed: 07/16/90
Dilution Factor: 1,0

CONCENTRATION UNITS:

Number TICs found: 1

(ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME EST. CONC. | Q
= =~ - - - AN
1. UNKNOWN 10 |38
AR3CIOIS

FORM I VOA-TIC

1/87 Rev.

< )



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

FORM I SV-1

1/87 Rev.

ARIGW1
L Name: VERSAR INC, Contract:

Code: VERSAR Case No.: 3082B SAS No.: ‘ SDG No.. B20
Matrix: (soil/water) WATER Lab Sample ID: 26233
Sample wt/vol: 1040 (g/mL) ML Lab File ID: 25288
Level: (low/med) IOW Date Received: 07/13/90
% Moisture: not dec. dec. Date Extracted: 07/17/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N PH: Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108~95=2====~====Phenol 10 U
111-44-4~===~=m- bis (2-Chlorocethyl)ether 10 |{U-
95-57=8==~=======2~Chlorophenocl 10 U
541-73=1===-=-===-1,3-Dichlorobenzene 10 |U
106=46-7====~==~=]1,4-Dichlorobenzene 10 U
100~51=6-=w=mme= Benzyl alcohol 10 |U

' 95=-50=]l=emr—nen=- i,2-pichlorocbenzene io |U

. 95=48=7ww=m==—===2~Methylphenol 10 u
108-60-1--—---—-bis(2—Chloroisopropyl)ether 10 U
106-44=5===~====4=Methylphenol 10 |U
621-64=T7=~==~==m= N-Nitroso-di-n-propylamlna___ 10 |U
67=72=lmw—mmm——= Hexachlorocethane ‘ 10 U
98~95=3mwmwmama- Nitrobenzene i0 |U
78=59-1===== --=«Igophorone 10 U
88~75=5==—mmnnua 2-Nitrophenol i0 |{U
105-67=9=mwnwaw= 2,4-Dimethylphencl 10 |U
65-85~0cemwmecn==- Benzoic Acid 48 |U
111-91-l========bis(2~-Chloroethoxy)methane___ 10 |U
120-83=2~=======2,4-Dichlorophencl 10 |U
120-82=1l==www===1,2, Q-Trichlorobenzene 10 |U
91-20-3--—--—--Naphthalene 10 (U
106-47-8=====-=~=4~Chloroaniline i0 |U
87-68-3 -=-=-=Hexachlorcbutadiene 10 |U
59=50=7======w==i~-Chloro-3-methylphenocl 10 U
91=57=6fwwmmmncns 2-Methylnaphthalene 10 U
77-47-4 Hexachlorocyclopentadiene 10 U
88=-06=2c—————== -2,4,6-Trichlorophenol 10 |U
95=95-fsemcm====2,4,5-Trichlorophenol 48 |U
91=58~7~========2=-Chloronaphthalene 10 U
88-74~4~-~—=====2-Nitroaniline 48 |U_ _ 1|
131-11=3-----=-=Dimethylphthalate 10 |UARSEEIOIL

. | 208-96=8===-=-=~==Acenaphthylene 10 U -
. "| 606=20=2========2,6-Dinitrotoluena 10 |U



1cC EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

AR1IGW1l
; T» Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 3082B SAS No.: SDG No.: B2Q
Matrix: (soil/water) WATER Lab Sample ID: 26233
Sample wt/vol: 1040 (g/mL) ML "Lab File ID: 25288
Level: (low/med) I1OW Date Received: 07/13/90
%t Moisture: not dec. dec. _____ Date Extracted: 07/17/50Q
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N__ pH: ____ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
99=09=2==mm—ma= ~3=Nitroaniline 48 U
83=32~9wmmmcanas Acenaphthene 10 U
51-28=5==cme—e-= 2,4-Dinitrophenol 48 |U
100~02=7========4=-Nitrophenol 48 U.
132-64=9==-=====Dibenzofuran 10 (U
121-14=2========2,4=-Dinitrotoluene i0 |U
'] 84=66=2===c=m= --Diethylphthalate 10 |U
7005=72«3~=mmee= 4-Chlorophenyl~phenylether__ 10 8]
86«73 ~Twmmmmeeax Fliuorene 10 U
100-01-6======== 4-Nitroaniline 48 U
534=-52-1-===v==- 4,6-Dinitro-2-methylphenol ___ 48 (U
86=30-6==——m===- N-nitrosodiphenylamine (1)_ io |U
101=55=3==c===e= 4-Bromophenyl-phenylether 10 4]
118~74-1=-=-=-===<Haexachlorobenzene 10 U
87=86=5-—cee—enx- Pentachlorophenol 48 U
85-01-8==v==mnax Phenanthrene 10 U
120-12«7==~=====Anthracene 10 U
84-74~2=——w=———- Di-n-butylphthalate 10 |U
206-44~-0=----====Fluoranthene 10 U
129-00=0========Pyrene 10 |U
85=68=7==mmanca= Butylbenzylphthalate 10 §)
91=94=-lermme====3, 3 '=Dichlorobenzidine 19 |U
F8=BEeImmmansrn-=lanzalal anthratane 10 U
218~01-9 -=-Chrysene 10 U
117-8l=7========big (2~-Ethylhexyl)phthalate__ 10 U
117-84-0-—cecmew= Di-n-octyl phthalate 10 |U
205992 ~mcnnen- Benzo(b) fluoranthene 10 U
207-08=9========Benzo (k) fluoranthene 10 U
50-32~-8=~--=-====Benzo(a)pyrene 10 U
193-39=5=cccccaa Indeno(1l,2,3-cd)pyrene 10, {O ,
53=70=3==cccre=- Dibenz(a,h)anthracene 1ouf’utJi Gi5
) | 191-24-2--====-- Benzo(g,h,i)perylene 10 |U .
(1) - Cannot be separated from Diphenylamine

FORM I SsV-2 1/87 Rev. !




1lFr

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

AR1IGW1

SDG No.: B20

Lab Sample ID: 26233 =
25288
01/33/%0
Date Extracted: 07/17/90

Lab File ID:
Date Received:

Date Analyzed:

L. Name: VERSAR INC. Contract: .
.,ab Code: VERSAR_ Case No.: 3082B  SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol: 1040  (g/mL) ML

Level:  (low/med) LOW |

$ Moisture: not dec. dec. ____

Extraction: (SepF/Cont/Sonc) CONT

GPC Cleanup: (Y/N) N__ PH:

Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: _Q (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I SV-TIC’

AR301016

1/87 Rev.



L.

Name: YERSAR TNC, Contract:

iB

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: VERSAR Case No.: 3082B SAS No.:

EPA SAMPLE NO.

AR2GW1

SDG No.: B20

Matrix: (soil/water) WATER Lab Sample ID: 26231
Sample wt/vol: 1040  (g/mL) ML Lab File ID: 25286
Level: (low/med} IOW Date Received: 07/13/90
% Moisture: not dec. dec. _____ Date Extracted: 07/17/90
Extraction: (SepEF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N)} N___ pH: Dilution Factor: 1,0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2=====~==Phenol 10 8]
111-44-4—==—we—- bis(2-Chlorocethyl)ether 10 |U
95«57 =8=merncaa= 2=-Chlorophenol 10 u
541-73~1======-==1,3-Dichlorobenzene 10 |U
106-46~7===—====1,4-Dichlorobenzene 10 U
100-51=6==w=ca=a Benzyl alcochol 10 U
95=50=lvemmr—ncw—= 1,2~-Dichlorobenzene 10 (U .
95~48=T7=mmmmwa== 2-Methylphenol 10 U
i08-60=1l========bis(2-Chloroisopropyl)ether___ 10 (U
106=44«5=wmwmnna 4-Methylphenol 10 U
621-64=7======—=N=Nitroso~di-n-propylamine__ 10 |UO
67-72~==--—====Hexachloroethane 10 u
98~95=3 ww—=—====Nitrobenzene 10 |U
78~59=-1=-====<===Igo0phorone 10 U
88=75=f===ce—===2-Nitrophenol 10 |(U
105-67=9=—mm==—= 2,4-Dimethylphenol 10 U
65-85=-0==—mmce== Benzoic Aciq 48 |U
111-91-1l========bis(2-Chloroethoxy)methane_ ___ 10 |U
120-83=2========2 ,4=Dichlorophencl 10 |U
120-82~-1~ -=1,2,4-Trichlorobenzene 10 |U
§l=20=3>woww=e=-Naphthalene 10 U
106=47=8=mwe——===g¢=Chloroaniline 10 |{U
87 »flelcmomsancnPureskiseckutadiene io |U
59-50~7~ -==i=Chloro=-3-methylphenol 10 U
91-57-6===——====2-Methylnaphthalene 10 U
77-47=4-—-—=====Haexachlorocyclopentadiene 10 |U
88=06~2=========2,4,6-Trichlorophencl 10 U
95-95~4f~===—w===2 4 ,5-Trichlorophencl 48 U
91-58~7»======~=2=-Chloronaphthalene 10 U
88=74=4====mwua-=2~Nitroaniline 48 U
131~11=3==———=—=Dimethylphthalate 10 |U
208~96=8 ~=======Acenaphthylene 123prq lD 17
606=20=2====we==2 E~Dinitrotoluene 16 g .

FORM I sV-1

1/87 Rev.

[

{




>

Name:

ic
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

YERSAR INC, Contract:

EPA SAMPLE NO.

AR2GW1

Code: VERSAR  Case No.: 3082B  SAS No.:

SDG No.: B20

(1) - Cannot be separated from Diphenylamine

FORM I SV=-2

Lab Sample ID: 26231

Matrix: (soil/water) WATER
Sample wt/vol: 1040 (g/mL) ML Lab File ID: 25286
Level: (low/med) LOW __ Date Received: 07/13/90
% Moisture: not dec. dec. _____ Date Extracted: 07/17/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) B__ pH: Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
99~09=2=======-==3=-Nitroaniline 48 |U
8§3=32=9=====-==e=Acenaphthene 10 U
§1=28=5~=ecccac- 2,4-Dinitrophencl 48 U
100-02=7========4~-Nitrophenol 48 |U
132-64-9~=—w=w== Dibenzofuran io |{U
121-14-2=wmveme= 2,4-Dinitrotoluene 10 U
84-66~2—=m—————= Diethylphthalate 10 |U
. 7005-72~3w=~ane- 4-Chlorophenyl-phenylether 10 U
86=73~7mrmncen—- Fluorene ‘ 10 U
100-01-6========4=-Nitroaniline ‘ 48 |U
534-52-1===w====4,6=-Dinitro-2-methylphenol _ _ 48 |U
86~30-6===~-==w=N-nitrosodiphenylamine (1)__ _ 10 |U
101-55~3~=mmenn- 4-Bromophenyl-phenylether 10 |U
118-74~1~----<==-=Hexachlorobenzene 10 U
87~86~5=====~===Pentachlorophenol 48 |U
85-01-8===m——we= Phenanthrene 10 U
120-12«7==venea= Anthracene 10 U
84-74{-2mmmcnne—- Di-n-butylphthalate 10 |U
206-44~0~====-~==Fluoranthene 10 U
129-00-0=~===-====Pyrene 10 U
85-68~7~========Butylbenzylphthalate 10 U
91-94~l=e=e=m~e==3,63'~Dichlorobenzidine 19 U
56=55«3~~=e=~-we=Banzo(a)anthracene 10 U
218-01-9==w==w==Chrysene 10 |U
117-81-7========big(2-Ethylhexyl)phthalate__ 10 |U
117-84-0=~---===Di-n-octyl phthalate 10 |U
205-99~2-=~=~==-Benzo(b) fluoranthene 10 U
207-08-9-=------=Benzo (k) fluoranthene 10 |U
50-32=8=wreccnc- Benzo(a)pyrene 10 U
193=39=5wm=m=w=- ~Indeno(1,2,3~cd)pyrene 10 |U
53=70=3~=~======~Dibenz(a,h)anthracene 10 |U
. 191-24~-2«=~=-=-==-Benzo(g,h,i)perylene 10 i R 3 0 } 0 i &



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

» Name: VERSAR INC.

Lab Code: VERSAR

Matrix: (soil/water) WATER
Sample wt/vol: 1040  (g/mL)
Level: (low/med) IOW

% Moisture: not dec. dec.
Extraction: (SepF/Cont/sonc)

GPC Cleanup: (Y/N) N__ PH:

Number TICs found: __0

Case No.: 3082B

EPA SAMPLE NO.

|

| AR2GW1

Contract: \

SAS No.: ... SDG No.: B20 .
Lab Sample ID: 26231

ML _ Lab File ID: Z5286
Date Received: 07/13/990

— Date Extracted: 07/17/90

CONT Date Analyzed: 07/25/99
Dilution Factor: 2,0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

EST. CONC. | ©

FORM I SV-TIC

AR301019

1/87 Rev.




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

AR2GW1A
» Name: VERSAR INC. Contract:

.b Code: VERSAR Case No.: 3082B SAS No.: SDG No.: B20
Matrix: (soil/water) WATER Lab Sample ID: 26232
Sample wt/vol: 1040  (g/mL) ML__ Lab File ID: 25287
Level: (low/med) IOW _ Date Received: 07/13/90
% Moisture: not dec. dec. _____ Date Extracted: Q7/17/90
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 07/25/90
GPC Cleanup: (Y/N) N __ pH: Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108=95=2==mmwnnm Phenol i0 |U
1l11=44=4=——————e bis (2~Chloroethyl)ether 10 |U
95=-57=8~w=mmcan« 2-Chlorophenol 10 U
541-73=l=cccuaa= 1,3-Dichlorobenzene 10 |U
106-46=7 ===—==——u 1,4-Dichlorobenzene 10 |U
100-51=6=mm——m== Benzyl alcochol 10 U
95«50=l>w==w====]1,2~Dichlorobenzene 10 U
. 95-48=T=wmmmmmm 2-Methylphenol 10 (U
108-60=1==~======bis(2-Chloroisopropyl)ether___ i0 |U
106-44~5===memw= 4-Methylphenol 10 U
621-64~7—==w=w== N-Nitroso-di-n~-propylamine __ i0 |U
67-72-k====mwmnw= Hexachloroethane 10 4]
98-95~3~m=mwa=— -—-Nitrobenzene 10 U
78~59~l====== =--=Isophorone 10 U
88~75=5~mmmnen—— 2-Nitrophenol 10 |U
105-67 =9 ==wm—ec—- 2,4~-Dimethylphenol 10 U
65~85=-0===~==~==Benzoic Acid 48 U
111-91-1-======- bis (2-Chloroethoxy)methane__ _ 10 |U
120-83-2========2,4=-Dichlorophenol . 10 |U
120-82=]1========1,2,4-Trichlorobenzene 10 |U
91-20~3=======«=Naphthalene 10 u
106-47~8=====~===4~Chloroaniline 10 U
87-68~3~--==~~===Hexachlorobutadiene i0 |U
59~50-7======e==q=-Chloro~3-methylphenol 10 |U
91-57~6=========2-Methylnaphthalene ‘ 10 u
7747 =4mmm—== ~--Hexachlorocyclopentadiene 10 |U
88~06=2=~——————~ 2,4,6-Trichlorophenol 10 U
95-95~f~memme——- 2,4,5-Trichlorophenol 48 U
91-58«7=mwencan= 2-Chloronaphthalene 10 U

88~74~f~=vmmemm ~2-Nitroaniline 48 [ULRECI020

131-11=3====-==-==Dimethylphthalate i0 (U .
. | 208-96~8~==-====Acenaphthylene 10 U
‘ 606=20=2=~====== 2,6-Dinitrotoluene 10 |U
FORM I SV=-1 1/87 Rev.



ic EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. AR2GW1A
Name: VERSAR INC. Contract:

Lab Code: VERSAR  Case No.: 3082B  SAS No.: SDG No.: B20

Matrix: (soil/water) WATER Lab sample ID: 26232

Sample wt/vol: 1040  (g/mL) ML__ Lab File ID: 25287

Level: (low/med) LOW Date Received: 07/13/90

% Moisture: not dec. _____ dec. _____ Date Extracted: 07/17/90

Extraction: (SepF/Cont/sSonc) CONT Date Analyzed: 07/25/90Q

GPC Cleanup: (Y/N) N__ PH: Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L _ Q
99=09=2-—mcecne- 3-Nitroaniline 48 |U
83=32-9w=w=w~wwwAcenaphthene 10 U
51-28=5=———eman= 2,4-Dinitrophenol 48 U
100=-02=7======== 4-Nitrophenol 48 |U
13264 ~9===—w== Dibenzofuran i0 |U-
121-14-2~====——= 2,4-Dinitrotoluene 10 U
84-66—2===—=m—=m Diethylphthalate 10 |U.
7005-72=3=—=—w—=- 4-Chlorophenyl-phenylether 10 u
8§6=73 = wmmnnnnea Fluorene 10 u.
100-01-6===—wwe- 4-Nitroaniline 48 |U
534-52=]l======== 4,6-Dinitro-2-methylphenol , 48 4]
86-30-6~ N-nitrosodiphenylamine (1) 10 |U
101«55=3==ceaccc= 4~-Bromophenyl-phenylether 10 |U
118-74-1~----—===Hexachlorobenzene 10 |U
87=-86=5=w=menn=a Pentachlorophenol 48 U
85-01-8===wmmmmwm Phenanthrene 10 U
120-12«7==--=====Anthracene 10 U
84-74=2ccmceca=- Di-n-butylphthalate 10 |U
206-44~0=w—=———- Fluoranthene 10 U
129-00~0~=====e=Pyrene 10 U
85=68=7 meosee===Butylbenzylphthalate 10 U
91=-94=lrarmee===]_3'=Dichlorobenzidine 19 U
5acfiRiemmevonwasBansa gl anthracens 10 4]
218~01=9~w===w==Chrysene 10 |U
117-81=7-=======bjig(2-Ethylhexyl)phthalate 10 |U
117-84-0~====-===Di-n-octyl phthalate 10 |U
205-99-2=wmmmnwa Benzo(b) fluoranthene 10 U
207-08~9=—wwmwcna Benzo (k) fluoranthene 10 4]
50-32-8————ww—ma- Benzo(a)pyrene 10 8]
193-39=5=———e——= Indeno(1,2,3-cd)pyrene 10 U
53=70=3====-=-====Dibenz(a,h)anthracene 10 U
) 191-24~2========Benzo(g,h,i)perylene 0”7 ’
(1) - Cannot be separated from Diphenylamine
FORM I SV=2 1/87 Rev. - - -
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- i- ‘i
iF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

L  Name: VERSAR INC, Contract: _ _ ARZGULA
.ab Code: VERSAR  Case No.: 3082B  SAS No.: _ . SDG Né.: B2o

Matrix: (soil/water) WATER La.b Sample ID: 3‘1 6232

Sample wt/vol: 1040  (g/mL) ML __ Lab File ID: 25287

Level: (low/med) IOW _ Date Received: 07/13/90

$ Moisture: not dec. dec. Dafte Extracted: 91&1[_29_

Extraction: (SepF/Cont/Sonc) CONT Da!te Analyzed: 07/25/90

GPC Cleanup: (Y/N) N __ pH: ____ Di[lution‘ Factor: 1,0

CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME

1. UNKNOWN SUBSTITUTED BENZENE

AR301022

FORM I SV=TIC ___ _  1/87 Rev.
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July 12, 1999

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control Nos. 2309 and 2338
Site: Arrowhead Plating

Dear Claudia:

Enclosed are semivolatile organics reanalysis data for the above
batches.  These samples were received on March 23 and 29, 1990. The
original data reports were submitted on April 27 and May 4, 1990. .

If you have any questions concerning this data, please contact me at
(703) 642-6761.

Sincerely,

Versar Laboratories, Inc.
Kenneth M. Ives

Program Director

KMI/mar

Enclosure

AR301023 @

6850 VERSAR CENTER @ P.O. BOX 1549 @ SPRINGFIELD, VIRGINIA 22151 & TELEPHONE: (703) 750-3000
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SEMIVOLATILE ANALYSIS
DATA SUMMARY PACKAGE

CLIENT
SITE

PROJECT:
CONTROL:
DATE :

ICF FAIRFAX
ARROWHEAD

420. 58 B#284-RE
2338

@7/11/90

(-

AR30I02L



Versar.

July 11, 1990 .
Narrative

ICF Fairfax - Arrowvhead Plating

Semivolatile Organic Reextraction and Analysis

EPA CLP Protocol

Versar Project 420.58 - Batches 2 and 4

Control 2309/2338

This report contains the analytical data for the gemivalatile
organic reextraction and reanalysis of two (2) soil samples. The
samplegs listed belov arrived at Versar in tvo batch shipments on
March 23 and 29, 1990. Results from the initial easemivolatile
organic analyses of these samples have been previously reported.

=212 S —-4

DATE RECD: @3/23/90 23729/90

SB6~-S4 15-17 SB12-82A
1117710707707 7727F777777770777727777777777772777277720777727777777777777

GC/HS instrument calibrations uasing DFTPP wmet requirements

for semivolatile organic analyses, SPCC and CCC criteria vere
met for the initial calibration curve and the continuing .
calibration standards. Al)l GC/MS analysmes occurred during the

twelve hour period that followed daily instrument calibration.

Semivolatile surrogate standard recovery values did not meet
gpecified QC limits for sample SBES4 15-17RE. All other analyses
vere compliant with regard +to surrogate recovery values.
Internal standard area abundances and associated relative
retention times were vithin sapecified QC windows for all
analyses. The semivolatile organic reextractions occurred after
expiration of sample holding times. The samples vere analyzed
vithout dilution. Sample SB654 15-17RE and the assocciated
extraction blank vere cleaned using the Gel Permeation
Chromatography (GPC) procedure. Use of this procedure increases
the detection limits by a factor of two.

Detection limitas and concentrations of semivolatile organic
compounds in the soil samples are reported on a "dry weight"
basis vhich accounts for the moisture content of the sample.

Nontarget compounds vere tentatively identified using the
EPA/NBS Mass Spectral Database Library.

AR301025
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. t

Narrative - Page 2
ICF ARROWHEAD
BNA Batches 2 and 4 - Reextraction ;

Explanations of data qualifier flags used on the individual
data summary pages are provided in the listing which immediately
follovs this case narrative.

' |

Please contact Ken lves, Laboratory:Project Manager, should
you have any questions or require additional information
pertaining to the semivolatile organic analysis of these samples.

|

Data Releasme Approved By: Narrati#e Revieved By:

™\ g c.é | //p .
N e A s c-o / - g . : g Y Y z "— -
Linda E. Bock .  Ldwvrence P. Pollack

GC/MS Data Quality Manager = -~ GC/MS Quality Assurance Manager
Laboratory Operations I ‘

\

. b



Wersanr.

Data Qualifier Flags ) .

J For Target Compounds: This flag is used wvhen mass
spectral data indicates the presence of a compound but
the result is less than the specified detection limit
but gtill greater than zero.

Far Non Target Compounds: This flag indicates that the
concentration is an estimated valuws, assuming a 1l to 1
response vith the internal standard.

B This <£flag is used vhen the analyta is found 4in the
blank as vell as in the sample. It 4indicates
possible/prebable contamination and warns the data user
to take appropriate action.

u This flag states that the compound was analyzed for but
vas not detected. The number is the minimum attainable
detection limit for the sample.

Xor T This flag states that the mass spectrum does not meet
EPA CLP criteria for confirmation, but compound
presence is strongly suspected. .

E This flag is used to indicate that the gquantitation of
the analyte is outside the linear calibraticn of the
curve and that dilution wvas required in order to
properly quantitate.

D This flag is used toc indicate the value for the target
analyte vas calculated from a dilution (see "E" flag
above).

Y This flag is used vhen a matrix spike compound is alsc

confirmed present in the unspiked sample.

Flags excerpted from and established by the
US EPA Contract Lab Progrsm (CLP) protocol.

AR301027




L»h Nanme:

2D
SOIL SEMIVOLATILE SURROGATE RECOVERY

VERSAR INC. Contract:

Code: VERSAR
el: (low/med) LOW

Case No.: 2309 SAS No.: ____ SDG No.: 2_4

EPA S1 52 83 S4 S5 g6 OTHER |{TOT
SAMPLE NO. | (NBZ)#|(FBP)#| (TPH)#| (PHL)#| (2FP) #| (TBP) # ouT
R T | T SR | S | R | R | R | rere
SB12S2ARE 82 78 83 82 86 82 0 0
SB6S4_15_17R| 12 *| 13 *| 19 12 *| 12 *| 12 * 0 5
SBLKOS5 85 78 81 g0 88 75 0 0
SBLK90 40 39 49 41 40 34 o 0
»
QC LIMITS
S1 (NBZ) = Nitrobenzene-d5S ( 23-120)
82 (FBP) = 2-Fluorobiphenyl ( 30-115)
S$3 (TPH) = Terphenyl ( 18-137)
S4 (PHL) = Phenol-d5 ( 24-113)
S5 (2FP) = 2-Fluorophenol ( 25-121)
S6 (TBP) = 2,4,6-Tribromophenol ( 19-122)

page 1 of 1

# Column to be used to flag recovery values
* Values outside of contract required QC limits

D Surrogates diluted out

|

AR301028

FORM II SV-2 1/87 ReV .. ~..
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4B
SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name: VERSAR INC. Contract:
~ab Code: VERSAR Case No.: 2309 SAS No.: _____ SDG No.: 2_4 ‘
Lab File ID: 25001 Lab Sample ID: SBLKQ5
Date Extracted: 05/02/90 Extraction: (SepF/Cont/Sonc) SONC
Date Analyzed: 06/14/90 Time Analyzed: 0036
Matrix: (soil/water) SOIL Level: (low/med) LOwW
Instrument ID: Z
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
EPA LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01} SB12S2ARE 12559RE 25002 - 06/14/905

COMMENTS: CLP,ICFARROW,2338,SBLK05,L,S,SBLK0O5,B,BLANK,420.58,4,1UL,
INST. Z:RESTEK RTX-5/30M, 2MIN@5>275€8C/MIN>302€10C/MIN

AR301029

page 1 of 1

FORM IV sV 1/87 Rev.j




4B

SEMIVOLATILE METHOD BLANK SUMMARY
A I1-b Name: VERSAR INC. Contract: | |
aaab Code: VERSAR X Case No.: 2309 SAS No.: . SDG No.: 2_4
zb File ID: 25006 Lab Sample ID: SBLK90
Date Extracted: 05/30/90 Extraction: (SepF/Cont/Sonc) SONC
Date Analyzed: 06/14/90 Time Analyzed: | 1109
Matrix: (soil/water) SOIL Level: (low/med) LOW
Instrument ID: Z : }
THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
EFA [ LAB ' LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
RS P P —
01|SB6S4_15_17R| 11797RE 25007 06/14/90

t

COMMENTS: CLP,ICFARROW,2309,SBLK90,L,S,SBLK90,B,BLANK,420.58,2,1UL
INST. Z:RESTEK RTX-5/30M, 2MIN@5>275@8C/MIN>302@10C/MIN

w AR301030

page 1 of 1 ‘
FORM 1V SV ; 1/87 Fev.



1B

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. Name: VERSAR INC.

Lab Code: VERSAR
Matrix: (soil/water) SOIL

Sample wt/vol: _30.0 (g/mL) G
Level: (low/med) LOW

% Moisture: not dec. __12 dec.
Extraction: (SepF/Cont/Sonc) SONC

GPC Cleanup: (¥/N) ¥ pH: 4.7Q

Contract:

Case No.: 2309 SAS No.:

SB6S4_15_17RE

SDG No.: 2.4

Lab Sample ID: 11797RE
Lab File ID: 25007

Date Received: 03/23/90
Date Extracted: 05/30/90

Date Analyzed: 06/14/90
Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. - COMPOUND (ug/L or ug/Kg) UG/KG Q
108+95=2~w—wnca= Phenol 750 U
111-44-4===—=u== bis(2-Chloroethyljether 750 |U
9557 =8mmmmunncax 2-Chlorophenol 750 U
54173 =1l~=—w———- 1,3-Dichlorobenzene 750 U
106-46~7=—emwma- 1,4-Dichlorobenzene 750 |U
100-51~6~===m==x Benzyl alcohol 750 U
95-50=]l===—cmwm== 1,2-Dichlorobenzene 750 U
95=48=T7 ~mm—mnwa-— 2-Methylphenol 750 U .
108=60=1l====——=- bis(2=-Chleorciscpropyl)ether__ 750 |U
106~44~5==——me== 4-Methylphenol 750 U
621=64=7 ~==—w==—- N-Nitroso-di-n-propylamine__ 750 U
67=72=]l=m=—eme—— Hexachloroethane 750 u
98~95=3~m=—mm=—u Nitrobenzene 750 8]
78-59=1=========Isophorone 750 U
88=75=5=mm—mmmn= 2-Nitrophenol 750 |U
105-67-9~==—--~=-2,4~Dimethylphenocl 750 |U
65-85=0=—m==m—m—— Benzoic Aciad 3600 |U
111-91-l-—-==m== bis(2-Chloroethoxy)methane__ 750 {U
120-83=2-=m=m==— 2,4-Dichlorophenol 750 |U
120-82-1~cemece= 1,2,4-Trichlorobenzene 750 |U
91-20=3=—rececnne Naphthalene 750 U
106=47=8========q=Chlorcaniline 750 |U
87=68=3=rem—a=a=Hoxachlorobutadiene 750 14
553=50=T=====ee==g=-Cnioro-3-methylphenol 750 u
91-57-6~—==~==ee- 2-Methylnaphthalene 750 U
77=47=4~w=mmm—== Hexachlorocyclopentadiene 750 U
88~06=2==——~—en—= 2,4,6-Trichlorophenol 750 U
95=95~4mwmmmm——— 2,4,5-Trichlorophenol 3600 U
91-58=7~w—e————— 2-Chloronaphthalene 750 U
88=74~4~cmmmme—e 2-Nitroaniline 3600 |U
131-11~3---~-=--=Dimethylphthalate 750 4]
208-96~8=w=mw==— Acenaphthylene » 750 g -
606-20-2--------2, 6-Dinitrotoluene 750 R 30|] 0.
FORM I SV~-1 1/87 Rev. 5
AR301031




|

1c i EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET :

. SB6S4_15_17RE|
i Name: VERSAR INC. Contract: -

.b Code: VERSAR_~ Case No.: 2309 SAS No.: __ SDG No.: 2_4
Matrix: (soil/water) SOIL Lab Sample ID: 11797RE
Sample wt/vol: 30,0 (g/mL) G Lab File ID: 25007
Level: (low/med) LOW Date Received: 03/23/90
% Moisture: not dec. 12 dec. Date Extracted: 05/30/90
Extraction: (SepF/Cont/Sonc) SONG Date Analyzed: 06/14/90
GPC Cleanup: (¥Y/N) ¥ pH: __4.70 Dilution Factor: 1.0

CONCENTRATION UNITS: ,
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99=09 =2~ ——m—een= 3-Nitroaniline 3600 U
83~32=~9=~ennccan Acenaphthene 750 U
51-28~5===mmecu=- 2,4-Dinitrophenol 3600 U
100-02~7=w=mm———= 4-Nitrophenol 3600 |U
132-64~9=====w==~ Dibenzofuran 750 |U
121-14~2~===e=—= 2,4-Dinitrotoluene ‘ 750 |U
84-66-2-~=—cwu=x~ Diethylphthalate 750 U
7005=72=3~=—=—=- 4-Chlorophenyl-phenylether 750 U
‘ 86~73 =7 =———me———— Fluorene 750 U
100-01=6~=www=—- 4-Nitroaniline 3600 U
534-52~]l===e=w-- 4,6-Dinitro-2-methylphenol __ 3600 |U
86-30-6=======-=--N-nitrosodiphenylamine (1)__ 750 |U
101-55=3=mmvcenc= 4~-Bromophenyl-phenylether 750 U
118-74=1l~-w—m=== Hexachlorobenzene 750 U
87-86=5====m——w== Pentachlorophenol » 3600 U
85=-01=8~wm=—man= Phenanthrene 750 U
120~-12=7=======- Anthracene 750 ¢)
84-74-2=mmcem——- Di-n-butylphthalate 750 |U
206-44~0-=—m=—m—-m Fluoranthene 750 U
129=00~0==w—me== Pyrene 750 |U
85«68«77 m=recancna Butylbenzylphthalate 750 U
91-94~]l=======~==3,3'-Dichlorobenzidine v 1500 |U
56~55=3==«w=e=~ecBenzo(a)anthracene 750 4]
218-01-9========Chrysene 750 4]
117-81=-7========big (2-Ethylhexyl)phthalate__ _ 750 |U
117-84~0==w=me=- Di-n-octyl phthalate 750 |U
205~-99~2=~==~~=~=Benzo(b) fluoranthene 750 U
207=08=9=c—cme=- Benzo(k) fluoranthene 750 U
50=32=8~===mm—=~ Benzo(a)pyrene 750 |U
193-39=-5-==—cw== Indeno(1l,2,3-cd)pyrene 750 ~
53~70~3~---------Dibenz(a,h)anthracene 750 th‘JO i0132
191-24-2w==me—me Benzo(g,h,i)perylene 750 |U

.’ (1) - Cannot be separated from Diphenylamine

FORM I SV-2 | 1/87 Rey



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Name: VERSAR INC.

contract:

Lab Code: VERSAR Case No.: 2309 SAS No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 30.0 (g/mL)
Level: (low/med) LOW

EPA SAMPLE NO.

sass4_15_17REl

Lab Sample 1ID:
Lab File ID:

Date Received:

SDG No.: 2_4

41799RE
42007 =
03/23/90

% Moisture: not dec. __12 dec. ______ Date Extracted: 05/30/90
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90
GPC Cleanup: (Y/N) ¥ PH: 4.70 Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. UNKNOWN KETONE 5.27 300 BY
AR301033

FORM I SV-TIC

1/87 Rev.




1B ‘ } EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. .

SB12S2ARE
Name: VERSAR INC. Contract:
.> Code: VERSAR_  Case No.: 2309 SAS No.: v - SDG No.: 2_4
t x
Matrix: (soil/water) SOIL Lab Sample ID: 12559RE
Sample wt/vol: 30.1 (g/mL) G Lab File ID: 25002
Level: (low/med) IOW ___ Date Received: 03/29/90
$ Moisture: not dec. 38 dec. ___ Date Extracted: 05/02/90
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90
GPC Cleanup: (Y/N) N__ pH: Dilution Factor: 1.0
| ' |
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108-95=2=~—ewe== Phenol 530 U
111-44-4====~===bis(2=-Chloroethyl)ether 530 U
95~57=8=========2=Chlorophenol 530 U
541=73=lwmmm—n—= 1,3-Dichlorobenzene ' 530 |U
106-46-7==~=-~===]1,4-Dichlorcbenzene ‘ 530 U
100-51«6===wowm- Benzyl alcohol ‘ 530 U
95=50~]l=r—mm———- 1,2-Dichlorobenzene : 530 U
95=-48~7 m=mmmmm—— 2-Methylphenol 530 U
. 108-60-1====w=== bis(2-Chloroisopropyl)ether 530 |U
106-44~5-——m=wa= 4-Methylphenol 530 U
621-64=T=w=mmu== N-Nitroso-di-n-propylamine__ 530 |U
€67=72=]lmwmm——e—= Hexachloroethane z 530 U
98~95~3~mmmmm—== Nitrobenzene 530 |U
78-59=]~===ee~e=Tsophorone 530 U
88=75~5mwrmmcaa= 2-Nitrophenol 530 |U
105-67=9======== 2,4-Dimethylphenol 530 |U
65-85-0~==w=—=—- Benzoic Acid 2600 |U
111-91-l=m=cm==- bis(2-Chloroethoxy)methane__ 530 |U
120-83=2===m=m=- 2,4-Dichlorophenol 530 |U
120-82~1========1,2,4-Trichlorobenzene 530 |U
91-20=3~=rmmen== Naphthalene 530 U
106-47-8~=======4~Chloroaniline ' 530 U
87~68~3-===~=~==Hexachlorobutadiene 530 |U
59~50=7=m=eceea==q~-Chloro-3-nethylphenol 530 |U
91-57=6===w=====2=-Mathylnaphthalene 530 ¢
77-47-4--~--=-====Hexachlorocyclopentadiene 530 4]
88-06-2~———mwnn=- 2,4,6-Trichlorophenol . 530 U
95=95=§mmvmc—m=- --2,4,5-Trichlorophenol 2600 U
91-58=7~========2~Chloronaphthalene ‘ 530 U
88~74~f=—mm——e—— zzNitroaniline 2600 U f
131-11-3=~=-=-=--==Dimethylphthalate 530 1R %9
208-96=-8====-====Acenaphthylene 530 Siﬁ‘jj IO:Bu
. 606-20=2===emw== 2,6-Dinitrotoluene 530 |U

FORM I SV-1 | ~ 1/87 Rev.



1c ' EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. SB12S2ARE

Name: VERSAR INC. Contract: .\

Lab Code: VERSAR Case No.: 2309 SAS No.: SDG No.: 2 4

Matrix: (soil/water) SOIL Lab Sample ID: 12559RE

Sample wt/vol: 30.1 (g/mL) G Lab File ID: 25002

Level: (low/med) LOW Date Received: 03/29/90

$ Moisture: not dec. __38 dec. ___ _ Date Extracted: 05/02/90

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90

GPC Cleanup: (Y/N) N___ pPH: ____ Dilution Factor: 1,0

: CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99-09=2~========3=Nitroaniline 2600 4]
83-32=9~wmrmeccu- Acenaphthene 530 4]
51-28=5~wmnccc=- 2,4-Dinitrophenol 2600 4]
100-02~7=~======4-Nitrophenol 2600 |U
132-64-9~ccome=- Dibenzofuran 530 |U
121-14-2===m=—== 2,4~-Dinitrotoluene 530 |uU
84-66-2~=~ccncax Diethylphthalate 530 (U .
7005~72=3~=mme—= 4-Chlorophenyl-phenylether 530 U
8673 =Tm==smm——— Fluorene 530 U
100-01=6==w=——=- 4-Nitroaniline 2600 U
534-52=1======== 4,6-Dinitro-2-methylphenol__ 2600 |U
86~30-6===m=m—m=- N-nitrosodiphenylamine (1)__ 530 |U
101+-55«3=====«~~4~Bromophenyl-phenylether 530 U
118=74=l-m=cea=a Hexachlorobenzene 530 U
87-86=5w=~=—wmw= -Pentachlorophenol 2600 |U
85=0]l~8=wmmmncaca=- Phenanthrene 530 [t}
120-12~7====e=== Anthracene 530 U
84-74=2=mm——m——— Di-n-butylphthalate 530 |U
206-44~-0~==~w=== Fluoranthene 530 U
129-00-0--~--==-Pyrene 530 |U
85-68~7cmcmncwaxs Butylbenzylphthalate 530 U
81=94=~lemvcece===3, 3 '=Dichlorobenzidine 1100 U
56~55=3=m=m=m—==-Banza{a)anthracens 530 |U
218-01-9~=======Chrysene_ 530 U
117-81=7=====~==big (2-Ethylhexyl)phthalate____ 530 |U
117-84-0-~=-=====Di-n-octyl phthalate 530 |U
205-99=2~w~== ~-==Benzo(b) fluoranthene 530 U
207~08-9~==~~===Benzo (k) fluoranthene 530 |U
50-32=8=~—=memn- Benzo(a)pyrene 530 (U
193-39=5cceman=- Indeno(1,2,3-cd)pyrene 530~?.U¢v -
§3-70-3-~----—--=Dibenz(a,h)anthracene s3d! Rlgl [ 0|35
191-24-2~=~=-=-==Benzo(g,h,i)perylene 530 (U .

(1) - Cannot be separated from Diphenylamine

FORM I SV-2 1/87 Rev.
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1iF _ EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

SB12S2ARE

? Name: VERSAR INC. Contract:

.b Code: VERSAR ~ Case No.: 23058 _  SAS No.: _ ~ SDG No.: 2. 4
Matrix: (soil/water) SOIL Lab Sample ID: 12559RE
Sample wt/vol: ~30.1 (g/mL) G __ Lab File ID: _ 25002
Level: (low/med) LOW Dai;e Received: 03/29/90
$ Moisture: not dec. _ 38 dec. ____ Date Extracted: 05/02/90

‘ 1
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90
GPC Cleanup: (Y/N) N___ pH: ___ Dilution Factor: 1.0
‘ CONCENTRATION UNITS:
Number TICs found: __6 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
P ——— 3 e | BRSNS | SRS ISIEIT IR | e
1. UNKNOWN 4.90 1700 BJ
2. UNKNOWN 5.40 480 BJ
3. UNKNOWN KETONE 5.78 590 BJ
4. UNKNOWN KETONE 6.62 210 J

: 5. UNKNOWN 7.20 430 J

’6. UNKNOWN 7.77 370 BJ
‘: |
" AR301036

FORM I SV-TIC 1/87 Rev.
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EPA SAMPLE NO.

SEKIVOLATILE ORGANICS ANALYSIS DATA SHEET

SBLKSO
Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 2309 SAS No.: SDG No.: 2 4
Matrix: (soil/water) SOIL Lab Sample ID: SBLK90
Sample wt/vol: -30.0 (g/mL) G Lab File ID: 25006
Level: (low/med) 1OW Date Received:
% Moisture: not dec. dec. _____ Date Extracted: 05/30/90
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90
GPC Cleanup: (¥Y/N) X PH: ____ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108~95=2=====w==Phenol 660 U
111-44~4f===me——- bis(2-Chloroethyl)ether 660 |U
95~57=8====ww=e=2=-Chlorophenol 660 U
541-73~l=—==ec—== 1,3-Dichlorobenzene 660 U
106-46=7======== 1,4-Dichlorobenzene 660 U
100-51=6~===w==- Benzyl alcochol 660 U
95=50=l=~—ccw—=x 1,2-Dichlorobenzene 660 U .
85~48=T=wmmw———— 2-Methylphenol 660 1§
108-60~1l=m=——m—- bis(2-Chloroisopropyl)ether__ 660 U
106-44~5==—memm= 4-Methylphenol 660 4]
621-64=7~———w—== N-Nitroso-di-n-propylamine 660 U
67=72=]l==mmemw——a Hexachloroethane 660 U
98=95~3=mremnw—ax Nitrobenzene 660 |U
78=59=l-v=—wcewm== Isophorone 660 U
88~75=5=mmmaccaa 2-Nitrophenol 660 U
105=67=9==wm——w= 2 4-Dimethy1phenol 660 (U
65-85=0~—r=m——== Ben201c Acid 3200 4]
111-91=l-=~====- bis(2-Chloroethoxy)methane 660 (U
120-83-2=~===-==2,4~Dichlorophenol 660 |U
120-82=l~==c===- 1,2,4~-Trichlorobenzene 660 U
91—»2o~3-—----~--maphtha1ene 660 |U
106~47=8===m—e= -4=Chlorcaniline 660 |U
87=68=3 Hexacniorskbutadiena 660 U
59«50«77 ===w=a=eci-Chloro-3~-methylphenol 660 |U
91-57-6~w===e==-2-Methylnaphthalene 660 4]
7747 =4==cm=———— Hexachlorocyclopentadiene 660 U
88-06=2~~==weu== 2,4,6~-Trichlorophenol 660 U
95=-95=f~mcmme——— 2,4,5-Trichlorophenol 3200 |U
91-58=7~=wmmecce- 2-Chloronaphthalene 660 u
88-74~4mmcmmne—e 2-Nitroaniline 3200 |U
131-11=3-c—rem=- Dimethylphthalate 660 A
208-96~8~======= Acenaphthylene 660& i g 0 ‘ ( 3 7
606=20=2====m——== 2,6=-Dinitrotoluene 660 U .
FORM I SV-1 1/87 Rev..
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1icC

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Name: VERSAR_INC.

.b Code: VERSAR

Case No.: 2309

SAS No.:

L 1
l EPA SAMPLE NO.

SBLK90

Contract:

SDG No,: 2.4

Matrix: (soil/water) SOIL Lap Sample ID: SBLR90Q

Sample wt/vol: -20.9 (g/mL) G Lab File ID: 25006

Level: (low/med) LOW Date Received:

% Moisture: not dec. dec. Date Extracted: 05/30/90

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90

GPC Cleanup: (YN) ¥ pH: DilPtion Factor: *,g

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99=09=2r=mmcenn- 3-Nitroaniline 3200 U
83=32~9wmmrwcn=x Acenaphthene 660 U
51=28~5-~=ww=~==2 4-Dinitrophenol 3200 |U
100-02~7==~=~=====4=Nitrophenol 3200 |U
132-64~9~—m=w==- Dibenzofuran 660 |U
121-14~2==rmwe=== 2,4-Dinitrotoluene 660 |U
84-66-2v——=mw——w= Diethylphthalate 660 U
7005-72~3~=—=ww= 4-Chlorophenyl-phenylether_ _ _ 660 |U
86-73=T==vwmwnn= Fluorene 660 U
100=-01«6em=————=— 4-Nitroaniline 3200 4]
534-52~]1==w=====4,6~-Dinitro-2-methylphenol__ 3200 |U
86-30=6===-=~==~=N-nitrosodiphenylamine (1)___ 660 |U
101-55-3~~==-==«=4-Bromophenyl-phenylether_ 660 U
118-74~1=~~-==~~Hexachlorobenzene 660 U
87-86~5=memmmne= Pentachlorophenol 3200 |U
85-01~8===w==w== Phenanthrene 660 U
120-12=7====mw== Anthracene 660 4]
84-74=2=—c=mmw== Di-n-butylphthalate 660 |U
206-44~0-==m—emm Fluoranthene 660 U
129-00~0==—www== Pyrene 660 U
85=68=7~meemm—a= Butylbenzylphthalate 660 U
91~94~-]l==w===e==3,3'=-Dichlorobenzidine 1300 U
56=-55=3~~~==~===Benzo(a)anthracene 660 U
218-01~9=w===ee=Chrysene 660 U
117-81-7======«-bisg (2-Ethylhexyl)phthalate_ 660 |U
117-84~0~==~--==Di-n-octyl phthalate 660 |U
205-99=2=====mw=- Benzo(b) fluoranthene 660 U
207-08=9==~mw—== Benzo (k) fluoranthene 660 4]
50-32~8~---==-===Benzo(a)pyrene 660 4] g
193-39=5=mmcwn== Indeno(1,2,3~cd)pyrene 660 |U _,,8 '3158
53=70=3-=m=em=—= Dibenz(a,h)anthracene 660 |U ARJUIU
191-24=2-==e==m== Benzo(g,h,i)perylene 660 |U

. (1) - Cannot be separated from Diphenylamine

FORM I SV-2

1/87 Rev.
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EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

SBLKS0
Name: VERSAR INC. Contract:

Lab Code: VERSAR Case No.: 2309 SAS No.: ___ SDG No.: 2 4
Matrix: (soil/water) §Q;L_; Lab Sample ID: SBLKSO
Sample wt/vol: ~30.0 (g/mL) G Lab File ID: 25006
Level: (low/med) 1OW Date Received:
% Moisture: not dec. dec. ____ Daﬁe Extracted: 05/30/90
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90
GPC Cleanup: (Y/N) ¥ __ pH: Dilution Factor: 1.0

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/¥Xg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
TSTEETTETTEETTEET | SSEEEEESEEEERESEESEESSES SR | TERSSNESE | SeREETERTERT= | mETTs
1. UNKNOWN KETONE 5.27 330 J
n
AR301039

FORM I SV-TIC 1/87 Rev.



1B ' EfA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SBLKO5
*ié Name: VERSAR INC, Contract:

‘ Code: VERSAR  Case No.: 2309 SAS No.: _ SDG No,: 2_4
Matrix: (soil/water) SOIL Lab Sample ID: SBLKOQS
Sample wt/vol: 30.0 (g/mL) G Lab File ID: 25001
Level: (low/med) LOW __ Date Received: ‘

% Moisture: not dec. dec. ____ Date Extracted: 05/02/90

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90

GPC Cleanup: (Y/N) N pH: ___ Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or pg/Kg) UG/KG Q
108~95~-2=wewacwua Phenol 330 U
111~44=4~=======bis(2-Chlorocethyl)ether 330 |U
95«57 =8=w=e===w=2-Chlorophenol ‘ 330 U
541-73-l~====w==],3=-Dichlorobenzene 330 |U
106-46=7~===~=~=1,4~Dichlorobenzene . 330 |uU
100-51-6~=-==-~=-==Benzyl alcohol 330 |U
95-50~1~>=======],2-Dichlorobenzene 330 |U

. 95=48~T==wmmwm—m 2-Methylphenol 330 |U

108-60~l~=wwwa== bis(2-Chloroisopropyl)ether_ 330 U
106-44-5-=~=w=== 4-Methylphenol 330 U
621-64=7~—=mem—m N-Nitroso-di-n-propylamlne___ 330 (U
67=72=]lmwmwmc——— Hexachloroethane 330 U
98=95=3~======~=Nitrobenzene v 330 U
78=59~]l~===w=-===Igophorone 330 U
88=75«5~==w=w===2=Nitrophenol 330 U
105-67~9=~==—me= 2,4-Dimethylphenol 330 |U
65-85=0~=—mmw=== Benzoic Acid 1600 U
111-91-l-=~===== bis (2-Chloroethoxy)methane _ 330 |U
120-83=2~=c=ce== 2,4-Dichlorophenol 330 |U
120-82=)~——come=- 1,2,4-Trichlorobenzene 330 U
91-20-3~=-======Naphthalene 330 U
106-47-8========4=-Chloroaniline ‘ 330 (U
87-68-3 Hexachlorobutadiene 330 U
59~50=7======e===4{=Chloro-3-methylphenol 330 14
91-57=6==~====w=2-Methylnaphthalene 330 U
77=47=4====~ -=-==Hexachlorocyclopentadiene 330 U
88-06=2-==—=w=w- 2,4,6-Trichlorophenol 330 |U
95-95=f~rmmemnnn= 2,4,5-Trichlorophencl 1600 U
91-58-7----—----2-Chloronip?thalene 330 U
88-74~j~mmmrm——— 2-Nitroaniline 16 ’
131-11-3~w=me==- Dimethylphthalate Rg%o(g‘ 0L
208-96~8 ~=—===== Acenaphthylene 330 |{U
. 606-20-2-r—ermm—= 2,6-Dinitrotoluene 330 U

t
1

FORM I SV-1 | 1/87 Rev.



icC EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SBLKOS

Tz Name: VERSAR INC, Contract: . \

Lab Code: VERSAR Case No.: 2309 SAS No.: SDG No.: 2. 4

Matrix: (soil/water) SOIL Lab Sample ID: SBLKOS

Sample wt/vol: 30,0 (g/mL) G Lab File ID: 25001

Level: (low/med) IOW___ Date Received:

% Moisture: not dec. dec. _____ Date Extracted: 95/02/90

Extraction: {SepF/Cont/Sonc) SONC Date Analyzed: 06/14/90

GPC Cleanup: (Y/N) N__ pPH: ____ Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99=-08«2 wmwcnwaua~ 3-Nitroaniline 1600 U
83=32=-9=wcewm———— Acenaphthene 330 §)
51l=28=5ccmcvanc- 2,4-Dinitrophenol 1600 |U
100-02=7===w=—== 4-Nitrophenol 1600 U
132-64~9=ev—me== Dibenzofuran 330 |U
121-14=2=—c——n=- 2,4-Dinitrotoluene 330 U
84-66-2=—==——=== Diethylphthalate 330 |U .
7005-72=3~====~=4~Chlorophenyl-phenylether 330 U
=73 ~7—=oocamasa Fiuorene 330 U
100-01=6=~—==w=w= 4-Nitroaniline 1600 U
534-52~]l=~——m—=- 4,6-Dinitro-2-methylphenol__ 1600 U
86=30-6========e N-nitrosodiphenylamine (1)__ 330 |U
101-55=3==mawca= 4-Bromophenyl-phenylether 330 U
118~74~1==~=--===~Hexachlorobenzene 330 U
87~86~5~mmrvcnnua- Pentachlorophenol 1600 U
85~01-8~==w=m ~=-=Phenanthrene 330 U
120-12«7~====weepAnthracene 330 U
84=74~2===mm———— Di-n-butylphthalate 330 |U
206=44~0~===m== -Fluoranthene 330 U
129-00=0========Pyrene 330 U
85-68~7~-=-=-==~==Butylbenzylphthalate 330 U
91=94=]l=—r—me——= 3,3'=Dichlorobenzidine 660 U
56=55=3m—ww=====Banza{a} anthracene 330 U
218-01-9~«=====-=Chrysene 330 U
117-81=7====~===-big (2-Ethylhexyl)phthalate___ 330 U
117-84-Q========Di-n-octyl phthalate 330 |U
205-99~2~wrncn- -Benzo(b) fluoranthene 330 U
207-08~9~==~=~=-Benzo (k) fluoranthene 330 |U X
50~32-8=========Benzo(a)pyrene 330 ﬁf?“(
193-39=5-—=mmmmam Indeno(l,2,3-cd)pyrene 330 JGi0L]
53-70-3-=---~-=-===Dibenz(a,h) anthracene 330 |U '
191-24=2wcmm———- Benzo(g,h,i)perylene 330 |U .

(1) - Cannot be separated from Diphenylamine

FORM I sV-2 1/87 Rev.




SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

1F

|
|
P

EPA SAMPLE NO.

"é Name: VERSAR INC, Contract: SBLEKOS
.b Code: VERSAR = Case No.: 2309 SAS No.: SDG No}.: 2.4
Matrix: (soil/water) SOIL Lab Sample ID: SBLKOS
Sample wt/vol: 30.0 (g/mL) G____~ Lab File ID: ZE 001

Level: (low/med) IOW Daﬁe Received: ;

$ Moisture: not dec. dec. _____ Dafie Extracted: m
Extraction: (SepF/Cont/Sonc) SONC Daf%e’ Analyzed: _Qs_w

GPC Cleanup: (Y/N) N__ PH: |

Number TICs found: __4

Dilution Factor: 1,00

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
SEsmomosSmmmpizmt | SrmaanesmnpannEEETmITIeEE R | Emssses | meraaseessmeewe | oot
1. UNKNOWN 4.90 33 J
2. UNKNOWN 5.38 a3 J
1. UNKNOWN KETONE 5.77 300 J
. UNKNOWN 7.75 100 J
@ — «
; : \
|
| |
|

FORM I SV-TIC

AR3010L2°

|

1/87 Rev.
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Wersan. .

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control No. 2580
Site: Arrowhead Plating
Dear Claudia:

Enclosed are trace metals data for the above batch. This sample was
received on April 24, 1990. .

If you have any questions concerning this data, please contact me at
(703) 642-6761.

Sincerely,

M%/.w

Kenneth M. Ives
Program Director
Laboratory Operations

KMI/d1Im

AR3010L3

6850 VERSAR CENTER @ P.0. BOX 1543 ® SPRINGFIELD, VIRGINIA 22151 @ TELEPHONE: {703) 750-3000
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ANALYTICAL DATA PACKAGE
Metals Analysis

Versar Code_ ICFARROW - 11
Contreol Not(sg) 2580
Client ICF Fairfax
Site Arrovhead Platin
Date Reported 6-5~-90

R

i

6850 VERSAR CENTER ¢ P.0. BOX 1649 ¢ SPRINGFIELD, VIRGINIA 22151 @ TELEPHONE: {703) 750-3000



"er s:"‘wc TRACE METALS SECTION

ANALYSIS NARRATIVE

Versar Code: ICFARROW - 11 Date: June S, 1990

Client: ICF-FAIRFAX Site: Arrovhead Plating
Control Number: 2580

This report containg metalse enalytical results for one water
sanple received at Versar, Inc. on April 24, 1990. The sample vwas
analyzed for the folloving elewents:

Water:
Cadmium Chromium(VI) Copper Lead
Nickel Silver 2inc Cyanide

Analytical Methods

The samples vere prepared and analyzed by the US EPA Test
Methoda for Evaluating Solid Waste, SW 846, third edition. The
folloving is a summary of the methods:

Water Preparation Method:
Water - 3010/3020
ICP Analysis Method:
6010 :
GFAA Analysis Method:
Copper 7211
Lead 7421
Silver 7761
Chromium (VI) Method:
7197
Mercury - Water Method:
Preparation/Analysis 7470
Cyanide - VWater Method:
Preparation/Analysis Water - 335.1 CLP-M
-
ARS010LS

6850 VERSAR CENTER @ P.0. BOX 1549 @ SPRINGFIELD, VIRGINIA 22151 ¢ TELEPHONE: (703) 750-3000




wers:an.

Analytical Results i

- |
| \
I i

The report is divided into the folloving gections. A description
of each part and any comwments concerning them is provided below:

Cover Page

Form I

Form IIA

Form II1

Farm IV

Form VA

Form VI

Farms IX

Rav Data

Cross reference list of the laboratory sample
numbers and the field s8ample nunmbers.

Summary of results for each sample. The wvater sample
TW2 vas split into three aliquots (lab no. 17423 for
metals, lab no. 17422 for cyanicde, lab no. 17421 for
chromium VI). . |

Initial and continuing calibration verification
results. All ICP recoveries vere within the 10 %
control limits. All graphite furnace, cold vapor, and
flawme atomic absorption recoveries vere vithin the 20
%X control limits. All cyanide recoveries vere
vithin the 15X control limitas.

Initial and continuing calibration blanks and
preparation blank results. All blanks vere leas
than the instrumental detection limit except for:

Water Preparaticn B}ahk - Pb

ICP interference check sample. All recoveries vere
vithin the 20 X control limits.

Spike sample recovery results. All spike recoveries
vere within the 25X control limits for all applicable
elementa except for: i

TW2 - Pb

Duplicate results. All relative percent differences
(RPD) betveen the sample and the duplicate that vere
greater than 20% vere:

TW2 - Cr VI, Pb, 2n

ICP merial dilution results. Serial dilution percent
differences vere not calcu;able.

1

Copies of all rav data associated with th?s'report.
«

| AR301046

6850 VERSAR CENTER @ P.0. BOX 1649 @ SPRINGFIELD, VIRGINIA 22151 @ TELEPHONE: {(703) 7\50-3@0

|
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If you have any questions concerning this report, please contact
Ken Ives at (703) 750-3000.

General Discussion

[

Prepared by: AZZ;;{[u};—*———-~=_§

Revieved by:

- AR301087

6350 VERSAR CENTER @ £.0. BOX 1649 @ SPRINGFIELD, VIRGINIA 22151 @ TELEPHONE: (703} 750-3000
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COVER FAGE - INORGANIC ANALYSES DATA FACKAGE

Client : ICF_FAIRFAX

..ab Name: VERSAR_INC. Ceormtrel Ne.: 2580____ Code: ICFARROW Batch: 11

50W Nz. : SW—-846, _ZRD_ED.

Field Sample Nc.

__TWe___
__Twe_____ D_____
__TW2 s

Were ICP ‘interelement corrections applied

Were ICP backgraound corrections applied ?

If ves - were raw data generated before
application of background correcticons ?

Comments:

: |
Site: ARROWHEAD_FLATE

i
Lab Sample 1D.
L7425 _____
17423D_
17423S_

b

i !

Yes/No YES
' Yes/No YES
- Yes/Na NOQ_

. . i
3

{
v

Release of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or the Manager's designee, as

verified by the following signature. ‘ L/ -
Lab Manager: AN/ B S =

COVER PAGE -

pate: £ -,‘:‘ 20

AR301048




Client H
Lab Name:
Matrix @
Level

% Salids:

Colcr EBefcare:s

Color Qfiar

Comments:

CHROMIUM_VI_ALIQUOT_LAE_NO.
CYANIDE_ALIQUOT_LAB_NO.

WATER

(lcw/med) 3

9.0

_=_17421
=_17422

1 FIELD SAMPLE NO.
INORGANIC ANALYSES DATR SHEET L
| |
| TW2 1
ICF_FRIRFAX__ __ _____ Site: ARROWHEAD_FLA | 1
VERSAR_INC. Ceantral Na.: £580____ Code: ICFRARROW ERatch: 11_.__
Lab Sample ID: 17423____
________ Date Received: 04/24/90_
Carncentration Units (ug/L or mg/kg dry weight): UG/L_
[ | ! b1 rod
I CAS No. | Analyte |ConcentrationiCl @ Mmoo
{ - { { t_ i__t
17429-90-5_I1Aluminum__| 1_1 INRI
1 7440-36~0_1Antinony__ | - i_ | INRI
1 7440-38-2_ | Arsenic | L D INRI
17440-39-3_IBariun 1 — 1_1 INRI
17440-41-7_|EBeryllium_| — i1 INRI
17440~43~-9_1Cadmiwna___V__________ 20100 ______ =
1 7440-70-2_ICalcium i b e __INRI
1 7440-47-3_|Chramium__1 __ 1_1 INRI
| IChromiunVvI| 7ot _ 1A_I
17440-50~8_1Copper } R 1 -TI N B D 1F_I
17439-89-6_11ran | P INRI
17439-82~-1_IiLead i 3e20_ Vo IF_1
1 7433-95-4_|Magnesium_| o INR .
1 7439-96-5_ I Marigariese_ | i_1 INRI
17433-37-6_ | Mercury | —_— VNV ______INRI
1 7440-02-0_INickel i 18. 01Ul ______ 1P_|
1 7440-03-7_|Potassium_ 1\ _________ S INRI
| 7782-43-2_I|Selerniun__ | __ —_— b INRI
1 7440~-28-4_1Silver____\_______ 1.OW IF_1
| 7440-23-5_1Scdium____1__ - b1 INRI
17440-28-0_{Thallium__|I - _h_1 INRI
| 7440-62-2_|Vanadiumn__| t_1 INRI
1 7440-66-6_1|2Zinc } 1.4 1 ____P_I
1 ICyanide___ | S.0tuU ______ 1AS|
i 1 ! Pt 1__|
COLORLESS Clarity Befcore: CLOUDY Texture: ______
: COLDORLESS Clarity After: CLERR_ Artifacts: ______

FORM I - IN

AR3O1
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May 1, 1990

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control Nos. 2327 and 2452
Site: Arrowhead Plating

Dear Claudia: |

Enclosed are the petroleum hydrocarbon GC Fingerprint analyses you
, requested on the above batches. Results were negative for gasoline,
. kerosene, and diesel fuel.

If you have any questions concerning this data, please contact me at
(703) 642-6761.

Sincerely,
W?ﬂ Lyes
Kenneth M. Ives

Program Director
Laboratory Operations

KMI/mar

Enclosures

AR301050

'
'
. '
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6850 VERSAR CENTER e P.0, BOX 1549 ® SPRINGFIELD, VIRGINIA 22151 @ TELEPHONE: (703) 750-30010
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FID Hydrocarbon Fingerprint Analysis Narrative
Project Number 420.058 B# 3, 7 - Soil
Control# 2327, 2452; Client: ICF Technologies: Arrow
April 27, 1990

Please find attached the analytical data package for the analyeis
of the sample received on 28 NMarch and 11 April, 19%0. The
peckage includes calculated and summarized resulte, as vell
results for any QC samples processed with the batch.

Neither of the samples vere determined to contain gasoline,
kerosene, or diemel <fuel at detectable levels (10ppm). All
standard data would indicate that +the analysis is valid and
representative for the samples without further qualification.

Release of the data contained in this hardcopy data package has
been authorized by the Laboratory Manager or his designee, as
verified by the followving signature,

i |

DPr. Reza Karimi
Section Chief

Applied Chromatography
Leboratory Operations

ﬂBSO!O‘l




. t

- Wersar. | o

FID FINGERPRINT

TPH , , |

| |

April 27, 1990 ‘

; i

Control# 2327,2452 ‘
Lab Operations Job No.420.058 B#3,7
Client: ICFARROW ; MATRIX: SOIL
I FIELD ID | LAB ID | RESULTS | 10 1 COHHERTS o
{ i L ] | PQS/REG | t . o
R e D e it b D bl sesemeesesstecececscecmeo|
1SB8-S2 6€-71 12364 | NEG U | . B#3 o
I 8Pt | 14540 | NEG | 1 . B#7 o
Rl i el e e r=-1

| QC Data Summary

b eescccecemecaccco-- 5
|Reagent Blank Analysis:

'

, [
.IRB7959 No TPH or significant interference in blank. -
1

Y - TS G R D G T D L D P R R R v R L R S D D R WP W S TR W R D AR G D D E G G D R D TS G G TR R L W W G B R WU W TR D R R W e e

All standard and QC results wvould indicate that the lnﬁlylil is
- representative and valid for these samples vithout further qualification.

7 Q\;\;\wouo%

,04[17/?70

x |
‘

AR301052

|
|
I
i
|
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May 14, 1990

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control Nos. 2440 and 2452
Site: Arrowhead Plating

Dear Claudia:

Enclosed are the general chemistry data for the above batches. These
.samples were received at Versar on April 10 and 11, 1990.

If you have any questions concerning this data, please contact me at .
(703) 642-6761.

Sincerely,

> 5252 A d—o

Kenneth M. Ives
Program Director
Laboratory Operations

KMI/mar

Enclosures

AR301053

6§50 VERSAR CENTER e P.O. BOX 1549 ® SPRINGFIELD, VIRGINIA 22151 ® TELEPHONE: (703) 750-3000
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ANALYTICAL DATA PACKAGE
Gereral Chemistry Section

DATE: 1i-May-90Q

CODE / CONTROL #: ICFARROW /
CLIENT: ICF, Fairfax

SITE: Arrawhead Plating
FROJECT / BATCH: 420.58 / 6

2440
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ANALYTICAL NARRATIVE
General Inorganic Chemistry Section

DATE : 11-May-90

CODE s CONTROL # : ICFARROW s 2440

CLIENT s SITE : ICF, Fairfax / Arrowhead Plating
PROJECT / BATCH : 420.58 / 6

This task consisted of eight water samples which were analyzed
for pH, TSS, alkalinity, and hardness according to methods #1350.,1,
160.2, 310.1%, and 130.2, respectively, from Methods for the Chemical
Analygis of Water and Wastes, 1983 (MCAWW). In addition, particle size
digtribution (PSD) was determined for air-dried aliquots of seven
sediment samples according to ASTM method #D422. Please note that, due
to an instrument malfunction, TOC analysis has not yet been completed
for the seven sediment samples. Data for this particular parameter
will be reported at a later date.

Samples were received April 10, and were analyzed from April 10
through May 9. No quality assurance problems were encountered, and
holding times were met. All blank resultis were below method detection
limitg, and check standard recoveries, duplicate precision results, and
hardness spike recovery were within acceptable limits.

Release of this data has been authorized by laboratory management.

Sincerely,

Tllsre Q Mt

Melanie J. Dillman
General Chemistry
L.aboratory Operations

LT pdtte . AR301055

Approved for Release
Chris Thompgon, Section Chief
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DATE:

11-May-90
CODE 7/ CONTROL #:

ANALYSIS REPORT .
General Inorganic Chemistry Section

ICFARROW / 2440

CLIENT / SITE: ICF, Fairfax / Arrcowhead FPlating

PAGE 3 i

FROJECT /7 BATCH: 420.58 / 6 i
; i
1 I I IRlkalinityiHardress i i
LAB # | FIELD # | pH I T88 I as CaC03 las CaCO3 | §
i I b (mg/L) | {mg/L) I {mg/L) ] 1

14364 ST1-5W1 7.26 7. 80.6

14365 ST2-8SW1 7.11 16. 118,

14366 ST2-5W1A 7.09 4, 108.

14367 ST3-5W1 7.12 16. 53. 4

14368 ST4-5W1 5. 82 3. 3.2

143563 STS-SW1 6. 50 2. 18.9

14370 STe—-5W1 6. 72 11. 12.8

14371 ST7-5W1 €. 40 7. 11.7

14287 ST1-5W1 40.90

14288 ST2-SW1 80.0

142873 ST2-SW1A 84.90

14230 ST3-5W1 56.0

14291 ST4-5W1 28.8

14232 STS-5UW1

14233 STE-SW1

14294 5T7-58W1 24.0

GUD an m EE GUm Gas e e MRS G G e e e G e W Bve e R evm Y eme A e v e W e

|
i
|
i
]
1
1
1
]
i
]
!
I
{
!
l
)
i
|
|
i
1
!
{
1
i
|
I
}
l

i }
! i
i 1
i |
[ [
! |
| i
| I
! i
| i
! 1
[ i
| i
! N
| 36.0 I
I 29.6 |
! !
[ !
! |
i |
I |
! !
! I
| i
! |
} I
i |
I |
i I
l [

W e ey BES M W S WEE TER WY ene RS DRT WEE TRY S VIR WP emp Gt WY bk WES WR BER WY W T 05 e

e

I-ABORATORY MANAGER
\
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ANALYSIS REPORT
General Inorganic Chemistry Section

DATE: 11-May-30 PAGE s 2
CODE /7 CONTROL #: ICFARROW / 2440

CLIENT /7 SITE: ICF, Fairfax / Arrowhead Plating

PROJECT / BATCH: 420.58 / 6

Particle Size Distribution

| i 1€¢4.75 mmt (2mm, 1§, 425 mm, | (075 mm, | t

LARR 4 | FIELD & {124.73 mmi Y2 mm 12,425 wmm 12.0785 mm | }.005 mm | (LOOS mm ¢

t T (%) I (%) ! (%) I (%) i (%) | (%) t
14333 §T1-8D1 2.24 2. 44 15.75 &62. 80 10. 48 6.29
14333 dp STi-SD1 15.24 62.87 10.71 6. 51
14334 ST2-SD1 0.54 1.18 6.56 £5.02 11.79 14.91
14335 ST3-SD1 0.31 1.52 34.78 46.98 15. 46 0.96
14336 ST4-SD1 0. 16 0.65 11.87 43.02 23.79 20.51
14337 ST5-SD1 0.56 1.05 13.03 45.82 28.90 10. 64
14338 5T6-SD1 0.00 0.27 15.33 19.96 26.45 37.39
14339 ST7-SD1 0.54 0.63 6. 66 34.00 32.82 25.35

- S Eem S W T W ma M W MR Mt Gee G e Gmes MET  Awe M e M e gme  WWR e e
M G G RS WA TG Gee M e Wwe MEe em e BEs wee e e 0 e M WA AEm e MR e e e
i GEe GER MY N G M W e AR e et T tee  WRe  we G s GEe e e e e e
- Gum ewe w G Em e e e e S G A e s SR e GRS A M G e e o e
—— wwn e s mas  Gwm ewv S hem G G G e AW eev W emm e Awm M AN Mmem e e e mee e
s we ww we e Shee e e Gem Smd e Swe e Smm e Men  Mme e AW A e ame SR e
- e doe e Al MEE et s BB SO wes M BEE B e TR on G MRe PN M W AR T i M

LQBGRQTDEE MANAGER

tR301057



wersar.

DATE: 11-May-90
CODE / CONTROL #:

! |
| |

‘
i
i |

QUALITY ASSURANCE REPORT

General Chemistry Section

ICFARROW / 2440

FAGE : i

CLIENT / SITE: ICF, Fairfax / Arrowhead Flating

FROJECT / BATCH: 420.

S8 /7 B

v e s s it it e e s

INITIAL CALIBRATION
VERIFICATION

Urnits

True Value
Found
Recovery

—— i

METHOD DETECTION I

i
i
1
Scurce !
i
1
i
}

Limit

Limit
i. Calibh.
&. Calib.
1. Reagent Blark
Reapent Blank
. Reagernt Blanrk

{mg/L)

(mg/kg)
Blank
Blank

2 2 -+ ¢+ 7+ -

1. 0000
1. Q000

100%]

—]———

i | | o

Hardnesé ]
as CaC03 1|

IAlkalinity!

| 1 i
] ] I
] i i
IEPA WP S87IEFAR WP 387
1 myg/L ! mg/L I
i 27.3 1 72.2 1
! 28.7 | 72.0 |

C105%1 100% )

9.0

CONTINUING CALIBRATION
VERIFICATION

Source

Urnits

True Value
1. Found

Recovery

Recovery
Found
Recovery

IERA Hard-—| !
iness Std. |EPA WP S871EPR WP 387

Versar
§

6. 865
6. 87
%%

mg/L
29
28

7% 1

o
.
e .

I

1

|

i

!
o
(5.0 I
|

|

|

i

|

i

{

} mg/L I
! 27.3 1
| 26.1 1
96%1
1 ‘ [

mg/L }
72.2 |
76.Q |
105%1

LABORATORY CONTROL
STANDARD

Source
Units

True Value
Found
Recovery
Found

!
l
§
}
!
|
!
i
|
t
}
|
}
[
I
i
2. Found 1
i
I
|
§
i
}
!
l
|
I
I
i
I
Recovery }

1
I
|
|
|
|
i
!
i
l
I
[
l
}
i
{
I
I

- e e ame em e e e m e mn e wa
— G e wme WA M e e oM W M Gwm S S

}
{
|
i
i
|
i
i
{
i
AR301
|
i
]

** = Within +/- 0,10 pH units of true value
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DRATE:

i1i1-May-30

CODE /7 CONTROL #:

CLIENT / SITE:

QUALITY ASSURANCE RERQORT
General Chemistry Section

ICFARROW 7/ 2440
iCF, Fairfax / Arrowhead Plating

FRAGE 3

re

Spike Added
Recovery

PROJECT / BATCH: 420.38 / &

1 I IRlkalinityl Hardressli }

] pH i TSS ! as CalC0O3 las CaC03 i
! i (mg/L) | {mg/L)} 1 {mg/L) 1 i
DUPLICATE PRECISION | i I / 1 i
SAMPLE RESULTS i ! 1 } I i
—_— i i I i I ]
Duplicate 1 : } } ! § i !
Sample 1D 1ST7-5W!l 1STZ~-SW1 | ST2-5W1 | ST&-SWi | I
Lab # i 14371 | 14365 | 14365 | 14288 | I
| l { { { |
Sample Result I 6. 40 | 17 | 119 1| 80.0 | ]
Duplicate Result | 6.39 | 15 1 119 | 80.0 1| |
RFD 1 £ 2 2 12.9%1 0. 0%} 0. 0%1 }
| i i | 1 i
| i i I i l
Duplicate 2 : i I } 1 l ]
Sample 1D } I I | j }
Lah # 1 1 | i 1 1
} ! I ! I H
Sample Result | | I I | I
Duplicate Result ] y H § } i
RPD ] | i ! i |
| I ! | i -1
SPIKED SAMPLE } ] P | i |
RESULTS i i ! | | i
I I ! I | o
Spike 1: } } i H } }
Sample 1D i NA 1 NAR ! N I ST2-SW1 | |
Lab # i § i ! 14288 | {
_ i 1 { | i |
X Sample Result i i i l 80.0 | |
Spike Result } } t § 159 | ]
Spike Added H H i i 80.0 | i
Recovery i 1 { 1 9% 1 i
1 1 ! | ] !
Spike 2: i i § i 1 i
Sample ID { 1 ! i ! i
Lab # | i i I 1 |
— } } § } i |
X Sample Result i 1 I ! } i
Spike Result | i : r  AR301{ 059
l | ! ! o i
1 ! t i ]
!

*¥ =

Within +/- 0.10 pH units
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May 23, 1990

Claudia Brand

Associate Scientist :

ICF ; ‘
9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control Nos. 2549 and 2580
Site: Arrowhead Plating

i
i

Dear Claudia: { |
. Enclosed are general chemistry data for the above batches.‘ These
samples were received at Versar on April 20 and 24, 1990.

If you have any questions concerning this data, please contact me at
. (703) 642-6761.

i . i

Sincerely,

&Mﬂuéﬁzyaauap
Kenneth M. Ives

Program D1rector
Laboratory;Operations

KMI/mar

Enclosures

AR301060

, «
6850 VERSAR CENTER @ P.O. BOX 1540 ¢ SPRINGFIELD, VIRGINIA 22151 ¢ TELEPHONE: (703) 750-3690

-t

v
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ANALYTICAL DATA PACKAGE
General Chemistry Section

DATE: 21-May-90

CODE /7 CONTROL #: ICFARROW / 23549,2580
CLIENT: ICF, Fairfax

SITE: Arrowhead Plating

PROJECT /7 BATCH: 420.58 / 10,11

AR3DI06! @
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ANALYTICAL NARRATIVE
General Inorganic Chemistry Section

DATE : 22-May-S90
CODE / CONTROL # : ICFARROW / 2549, 2580

CLIENT /7 SITE : ICF, Fairfax / Arrovhead Plating
PROJECT / BATCH : 420.58 / 10,11

|
|
1

|
This task consisted of twvo wvater samples which vere analyzed for
total suspended solids (TSS), ammonia, and total organic carboc (TCC),
according to methods #160.2, 350.3, and 415.1, respectively, from
Methods for the Chemical Analysis of Water and Westes, 1983.
: i
Samples vere received April 20 and 24, and vere snalyzed from
April 24 through May 9. No analytical or quality assurance problems
vere encountered, and holding times vere met. All check standard
recoveries, spike recoveries, and duplicate precision results wvere

wvithin acceptable limits, and blank results vere belov method detection
limits. ‘

i ;
\‘ \
Release of this data has been authorized by laboratory management.

!
i

i |
i

'& P
Sincerel&,

Tdan JM

Melanie J. Dillman
General Chemi-try
Laboratory Operations

'
P |
!

]

! .
i i
t .

Approved for Release
Chris Thompson, Section Chief

=
=0
B o) I
o
(o)
I @))
™o



Wersar.

ANALYSIS REPORT
General Inorganic Chemistry Section

DATE: 21-May-90 , PAGE : 1
CODE / CONTROL #: ICFARROW / 2549, 2580

CLIENT /7 SITE: ICF, Fairfax / Arrowhead Plating

PROJECT /7 BATCH: 420.58 / 10,11

LAB # | FIELD # I TSS 1 TOC | NH3-N | I
i I (mg/L) 1| (mg/L) | (mg/L) | '
B I R i R R R R s S R R R R T N EEEE RN e R

16713 Tw1 40. | i
16715 TW1 10.6
16716 W1 0.034
17425 TW2 7.
17420 TW2 9.02
17424 TW2 0. 030

d‘ﬂiﬁnm,gAgwu—
LABORATORY MANAGER

AR301063 @




wersar.
QUALITY ASSURANCE REPORT
General Chemistry Section

. DATE: 21-May-90 PAGE: 1
CODE / CONTROL #: ICFARROW / 2549,2580 o

CLIENT / SITE: ICF, Fairfax / Arrowhead Plating

PROJECT /7 BATCH: 420.58 / 10,11

i
|

{ 1 ) o . | | 1

I TsS 1 TOC I NH3-N 1 o i

: ! ! i | I N t
g.—_=======s===========sszussss“antzasnugssg-ggsaz::mzs==g==s=======
INITIAL CALIBRATION | ! [ ] N i
VERIFICATION | 1 § i 1! i
iclass "s"] EPA WP | , | N |

Source | weight | 1284 #3 |1 Versar | } I

Units 1 g i mg/L i mg/L 1 -} §

True Value I 1.0000 | 6.12 | . 3.00 | . I

Found I 1.0000 1 6.34 1 . 2.82 | | i
Recovery | 100%1 104%1 4% | - '

! ! I i - | !

METHOD DETECTION | I (| 1 i i

[ 1 1 ‘ | | i

Limit (mg/L) | 4. i 0. 50 I 0.030 I I 1

Limit (mg/kg) | i 1 . I N |

1. Calib. Blank 10.0000 g | <(0.50 I <0.030 1 B I

: 2. Calib. Blank | I <¢0.%50 i €0.030 I ! |
. 1. Reagent Blank | (4. i ! § } i
2. Reagent Blank | (4. i | ( ] N [

3. Reagent Blank | | I | | I

| | I ’ | | )

CONTINUING CALIBRATIONI I } 1 L |
VERIFICATION | I 1 1 N !

| I EPA WP | ‘ i N |

Source | NA | 1284 #3 | Versar | N ]

Units i i mg/L I mg/L I i [

True Value ! 1 6.12 | . 3.00 1 N !

1. Found I I 6.25 1| . 3.32 | N | !
Recovery i i 102%1 o 111%1 1 i

2. Found i [ 6. 44 | { ' 1 I
Recovery ! [ 105%1 1 | 1 |

3. Found i t 6.47 | ; 1 ot i
Recovery i i 106%1 [ 1 |

1 i } I -} i

LABORATORY CONTROL. | I | 1 N |
STANDARD 1 i I » i N i

1ERA Hard-l I [ 1 N I

Source iness Std. | NA 1 NA 1 N I

Units I wmg/L l i 1 B I

i. True Value | 29 | | I o I
Found i 28 1 | I ! 1
Recovery ! 97%1 i L ﬂfﬂB[}i[}6q

. 2. Found i 29 | i i " O

Recovery i 100%1 i i !




wersar:.

DATE: 21-May-90

CODE / CONTROL #: ICFARROW / 2549,2580
CLIENT /7 SITE: ICF, Fairfax / Arrowhead Plating

PROJECT /7 BATCH: 420.58 / 10,11

QUALITY ASSURANCE REPORT
General Chemistry Section

PAGE: 2 ‘I'

| i i I i
I T8S | TOC | NHZ-N | I
I (mg/L) | (mg/Ld | {mg/L) 1} |

B I R R R R S N R S R ER R R I R R o I AT I I IR s

DUPLICATE PRECISION |
SAMPLE RESULTS

Duplicate 1 :

§

I

i

}

| } 1 i

i | § i i |

| I i L ! 1

1 1 i i 1 I

Sample ID 1 TW1 | TWl i TWL | I |

Lab # }1 16713 } 16715 1} 168716 | i i

| I 4 | | |

Sample Result | 42 | 10.7 1§ 0.032 1| | 1

Duplicate Result | 39 1| 10.6 | 0.037 | i |

RPD i 7. 4%1 0. 9%} 14.5%1 1 1

| I i ! i !

I ! i I ! i

Duplicate 2 3 l | l I ! i

Sample ID I TWe | TWE | TW2 | I )
Lab # I 17425 | 17420 | 17424 | | I.

J § 1 ] } [

Sample Result i 71 9.50 | {0.030 | ) i

Duplicate Result | 7 1 8.53 1 {0.030 | ] I

RPD i 0. 0%1 10.8%!| #*NC | I l

| | ! f } !

SPIKED SAMPLE | | i 1 | I

RESULTS I | i } I I

| 1 ] i 1 !

Spike 13 i I I 1 ! i

Sample ID | | TW1 | TW1 | I I

Lab #% 1 i 16715 | 16716 1 1 1

1 | H | | I

Sample Rasult i i 10.6 i 0.034 | 1 i

Spiks Result ! | 29.5 | 0. 143 | ! §

Spike Added | I 20.0 | 0.100 | 1 l

Reoavary ] ! g95%1 109%1| } )

i 1 ] | | i

Spike 23 | | i i § 1

Sample ID i 1 TW2 | TW2 i i |

Lab % 1 1 17420 1| 17424 ) i ]

1 | i i ( ]

Sample Result I i 9.02 | <0.030 | | N, |

Spike Result | I 17.9 1 0.092 | AR80i065!

Spike Added i i 10.0 1| 0.100 | o -

Recovery ! | 89%1 Sa%xl ! I

#NC = Not Calculable
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May 29, 1990

Claudia Brand

Associate Scientist

ICF

9300 Lee Highway

Fairfax, Virginia 22031-1207

Reference: Versar Job No. 420.58
Versar Control No. 2440
Site: Arrowhead Plating

Dear Claudia: |

Enclosed are TOC data for the above batch. These samples were feceived
on April 10, 1990. These data were delayed by a laboratory instrument
breakdown. In order to avoid inordinate delays, all other data associated
with this batch have previously been reported.

If you have any questions concerning this data, please contact me at
(703) 642-6761.

. i
; |

S1ncere1y,f

M%/M

Kenneth M. Ives
Program Director
Laboratory Operations

KMI/mar

Enclosures

Al SDIUGS

Ao ¢ HE S

|

6?50 VERSAR CENTER @ P.0. BOX 1549 ® SPRINGFIELD, VIRGINIA 22151 ® TELEPHONE: (703) 750-3000
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ANALYTICAL DATA PACKAGE
General Chemistry Section

DATE: 25-May-90

CODE / CONTROL #: ICFARROW / 2440
CLIENT: ICF, Fairfax

SITE: Arrowhead Plating

PROJECT / BRATCH: 420.58 /7 6

AR301067
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ANALYTICAL NARRATIVE
Genersal Inorganic Chemistry Sgction

DATE : 25-May-90
CODE / CONTROL # : ICFARRGW / 2440
CLIENT / SITE : ICF, Fairfax / Arrovhead Plating
PROJECT /7 BATCH : 420.58 / 6
l |
o
This task consisted of eight sediment samples vhich vere analyzed
for TOC according to method #415.1 (modified for sediments) from
Methods for the Chemical Analysis of Water and Wastes, 1983 (MCAWW). A
Perkin-Elmer model #2400 wvas used. Analysis wvas performed on air-
dried sample aliquots, and results have been reported on an coven-dried
basis. | v |

|

Samples vere received April 10 and veré anslyzed Hai 24. No

analytical or quality assurance problems vere encountered. All check
standard recoveries, spike recovery, sand duplicate precision results

vere vithin acceptable 1limits, and blank results vere belov the
instrument detection limit.

{

Release of this data has been authorized by laboratory management.

i
|

i
| :
| . I
| |
: I
i
I

i |
I |

t

L
Sinéerely,

L N
Mlerwe Y Albman
Melanie J. Dillman
General Chemistry
Laboratory Opor-tiqns

| 1

Approved for Release
Chris Thompson, Section Chief

e

-

"y
wle
ﬂ:.?“

(RS
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ANALYSIS REPORT
General Inorganic Chemistry Section .

DATE: 25—May-90 . PAGE: 1
CODE / CONTROL #: ICFARROW / 2440

CLIENT /7 SITE: ICF, Fairfax / Arrowhead Plating

PROJECT / BATCH: 420.58 / 6

LAB # | FIELD # | T70C i ! i i i

| I {mn/kg) | $ i i |

EEEEEEERREEEE R IEIEEE I T i e s I I T I R i O i 2 S L T e e e A A S I I M R I N A S I I e N I I S A I S T S R P T

14340 | ST1-5D1 1 3,100, | | I |

14341 sT2-5D1 1 1,530.
14342 ST2-SD1A 1 1,720.
' 14343 ST3-SD1 i 1,190.
14344 ST4—-SD1 )} 9,660.
14345 STS-SD1 I 8,760.
14346 §T6-5SD1 110, 100.
14347 ST7-SD1 1 4,600.

D SN GUD GES SED GuN MDD W G5 Gk NEL S NP OER UUT RN Ml GED UG NGOG AN GNP LR OF0 AND Gws ANE WE e
G MR GEL AR TS WE GES AUS GUN AL SED ANR K LB GED GED GED GED GNP GIND GERD TUD YR AUD GES o MED  ADD W
. S WA @R N N VS M GWD WEE GES N SIS MM MW GUD G WD NS GED GNS SN GED GRS WMD WEE  ANR e ANA
NS GEM W G SED GUL GUD GER MNP GG GND AUD LIG GER GG BAG GUR GUD WS GUP NN UEE GE R D W G GN e
NP WM GNP MW WER NS TED GUR WD G MR GHD GER LWs N GG SER GER D MR GER NN AUW M Gk ke AR e Awe
CEv WS M GEn GUE G IR GER GNR GEF GUT MR MNE G SED G NS WO WHE MU ED MR NS M Ger MM D B duw  m

~ @

d

E:@Aflsfsms_/_-___
LABORATORY MANAGER
| '@

AR301069
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DATE: 25-May-90

CODE / CONTROL #: ICFARROW / 2440
CLIENT / SITE: ICF, Fairfax / Arrowhead plating

PROJECT / BATCH: 420.58 /7 6

QUALITY ASSURANCE REPORT
General Chemistry Section

PABE: 1

)

:zzssszzss—m==a==8=====—===s=aua=m=====:s=s===- 3u==ﬂ=ﬁ=’:===9==——

LABORATORY CONTROL
STANDARD

Source
Units
1. True Value
Found
Recovery
2. Found
Recovery

[
<O
!

I TO0C I I i
| } 1 ‘ I .
- o Bﬁ=-8“=!==%=='=m===s—”—=

INITIAL CALIBRATION | 1 § _ i A |
VERIFICATION ! i ! } A |
| ! | § . |
Source | #Versar | I | |
Units ! mg/kg | i | ot
True Value I 470,500 | i f R |
Found I 472,000 | 1 1 . |
Recovery i 100%| i i R
i L i i !
METHOD DETECTION ! ! i | b
! I | I o
Limit (mg/L) | i 1 ' A |
Limit (mg/kn) | 100. [ 1 1 1
1. Calib. Blank | (100. | | i o
2. Calib. Blank | | 1 | 1
1. Reagent Blank | (100. | i I o
2. Reagent Blank | i | I i
3. Reagent Blank | I | I 1
] i ! i 1
CONTINUING CALIBRATION! L } } A |
VERIFICATION I { 1 ! |
| 1 i ]
Source I #Versar | i 1 i
Units i mg/kg 1 | ! ot
True Value | 470,500 | 1 I o
1. Found i 482,000 | i | o
Recovery 1 102%1 i | o
2. Found | I I ol
Recovery ! | i . |
3. Found ! I ! o
Recovery 1 1 1 1
i ! ! o
! i I 1
I ! i |
I i i B |
i 1 1 1
i i i A |
I I i i

1 I I 4.
} I | 9
i 1 1 i
i i i i

|

#Versar Std. = Potassium Hydrogen Phthalate
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QUALITY ASSURANCE REPORT
General Chemistry Section .

DATE: 25-May—-90 PRGE: 2
CODE / CONTROL #: ICFRRROW / 2440

CLIENT /7 SITE: ICF, Fairfax / Arrowhead Plating

PROJECT /7 BATCH: 420.58 / &

[ ]

B R R R R s T R N R R R R S NN R EY SRR RIS I =EEs

X Sample Result
Spike Result
Spike Added
Recovery

i { i i i i
1 T0OC I J i } |
t img/ky) | 1 1 | l
MEIEDE: o e R EE T EEEE RN EEE R A EE A EEREEREERER N E SR S e P e l
DUPLICATE PRECISION | [} i | i §
SAMPLE RESULTS I | [ [ | |
! i ) i ] i
Duplicate 1 : i ' { f i i
Sample 1D iIST6-SD1 | I | I [
Lab # I 14346 | | ] ] |
I | ¢ l | [
. Sample Result i1 9,890 | i | I
Duplicate Result | 10,300 | I ] I 1
RPD | 4.1%1 I I I I
1 i { | i i
i | | i I |
Duplicate 2 : 1 i § { i i
Sample ID | I ! ! | | .

Lab # | ! } ! [ §
I i } I i !
Sample Result i { I [ § 1
Duplicate Result | i i i { i
RPD i | } i i {
| | { | { {
SPIKED SAMPLE i I | 1 I I
RESULTS i i 1 i I 1
i | | | i I
Spike 13 1 i ! ! | 1
Sample ID IST&-SD1 | i { 1 |
Lab # 1 14346 | ¢ | 1 !
- i i i |} ] ]
X Sanple Result 1 10,100 1 f { § }
Spike Result 1 41,700 | I | 1 i
Enike Poddsd 1 27,500 | | I 1 |
Recovery | 115%1 i ] | I
| l £ { | |
Spike 2: i | i ! i !
Sample 1D i 1 i i i }
Lab # ! I i i i |
! i f | I 1
i | I { l I
i | Ny I 1 i

| i i i

1 i i |
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ICF KAISER

ENGINEERS

Mr. Timothy Longe, Ph.D.

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Mr. Longe:

|
!
i

ICF kAlsER ENGINEERS. INC. |
9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 22031-1207
703/934-3300

Scptexﬂber 6, 1990

T

Gl10/T e
—~ AP -

Enclosed for your review is the monthly progress repdn for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from August
1 through August 31, 1990. Should you have any comments or questions, feel free to call

me at (703) 934-3937.

cc:  Jim Kuszaj
Gary Dietrich
# Kim Hummel/Drew Lausch

Sincerely,

%,/24,

Claudia A. Brand
Senior Envuonmental Scientist

Rkt
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MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA

REPORTING PERIOD:  August 1, 1990 -- August 31, 1990

PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: September 6, 1990

Specific Accomplishments in Reporting Period:

Data for the second round of ground-water samples from MW4 and MW11 and
from A.R. Winarick’s wells (designated AR1, AR2, and AR3) were validated and
incorporated into summary tables. (See attached) This activity completes the
data validation process.

The information from the elevation survey conducted by Richard B. Allison Jr.
and Associates was used to draft a site plan and to begin drafting the preliminary
ground-water contour plan.

Weston Services, in conjunction with Allison and Associates, completed and
submitted an erosion control plan to the VADWM, EPA, and Ken Harper (a Soil
Conservation Spec1ahst with Westmoreland County). Although, Weston reported
that Ken Harper had verbaily approved the plan, no written approval from the
regulatory agencies has been received. Upon receipt of written approval, an
implementation schedule will be developed, and work will begin as soon as
possible.

The risk assessment and ecological assessment were initiated and are currently in
the data review stage.

Research of private and public well usage was completed, and summary tables and
maps were developed to present the information.

Projected Tasks to Be Completed in Upcoming Month;

The following tasks are scheduled for September: continuation of the risk
assessment and ecological assessment; possibly resampling of two or more wells to
confirm intial data and slug testing; implementation of the erosion control plan;
and completion of the potentiometric map.

: 1R301073 @




Problems Encountered and Solutions:

v

|
i
;
i
|

l
ICF KAISER

ENGINEERS

!
|
|
I

Based on the potential changes to the ground surface over the former p@)nd area
associated with the proposed erosion controls, confirmatory surface soil sampling
will be postponed until the earthwork is complete and the area is relatively stable.

None.

i
i

|

|
4
|
|

i



ATTACHMENT 1

REVISED SUMMARY TABLES
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
9300 LEE HIGHWAY ‘
FAIRFAX. VIRGINIA 220311207
703/934-3300

i
i

October 8, 1990

Ms. Sharon Wilcox

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Ms. Wilcox:

Enclosed for your review is the monthly progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from
September 1 through September 30, 1990. As indicated in the report, the soil erosion
plan has not yet been implemented, due in part, to delays with the regulatory approval
process. As a result of the delays, we have determined the need to extend the original
schedule by possibly one to two additional months. I will be sending the new schedule to
you before October 15, 1990, as you requested in our recent telephone conversation.
‘Therefore, if VADWM would like to discuss the need for any additional field work, ICF
KE should be informed as soon as possible in order to assist us in developing a realistic
revised schedule. Additionally, we would greatly appreciate a copy of the wetland survey
that was conducted at the site by Peter Stokely of EPA. Thank you for your time and
attention in this matter. ;

Should you have any comments or questions, feel free toécall me at (703) 934-3937.

Sincerel

%wcf@,&/

Claudia A. Brand
Senior Environmental Scientist

cc:  Charles Perry
Gary Dietrich
Kim Hummel/Drew Lausch
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MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS ,
' MONTROSS, VA .
REPORTING PERIOD: September 1, 1990 -- October 30, 1950
PREPARED BY: Claudia A. Brand, Project Coordinator
DATE PREPARED: October 4, 1990

Specific Accomplishments in Reporting Period:

m  The summary tables for soils, ground water, surface water, and sediment data
were revised to include detection limits, further improve consistency, and include
minor changes to the last set of ground-water data (that were not incorporated
into the September tables). The new tables are atttached for VADWM’s review
and should be used in place of the tables previously submitted.

@  The site plan and ground-water contour plan were completed and are attached for

yOUur review. :

m  The erosion control plan developed by Weston Services, in conjunction with
Allison and Associates, was approved by the VADWM, and the implementation
planning process was initiated. However, delays in the approval process have .
resulted in delays to the overall RI/ES project.

®  The risk assessment and ecological assessment continued and are currently in the
calculation and data interpretation stage.

Projected Tasks to Be Completed in Upcoming Month:

m  The following tasks are scheduled for October: continuation of the risk assessment
and ecological assessment; possibly resampling of two or more wells to.confirm
intial data and slug testing; implementation of the erosion control plan; and start
of the preliminary draft report.

m  Based on the potential changes to the ground surface over the former pond area
associated with the proposed erosion controls, confirmatory surface soil sampling
will be postponed until the earthwork is complete and the area is relatively stable,
As much as possible, remaining field tasks will be scheduled so as to combine
efforts and maximize efficency.

. 301107 @
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Problems Encountered and Solutions:

. ® None.

”.
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ATTACHMENT 1

REVISED SUMMARY TABLES
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ICF KAISER ENGINEERS. INC
9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 22031-1207
703/934-3300

November &8, 1990

Ms. Sharon Wilcox

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Ms. Wilcox:

Enclosed for your review is the monthly progress report for the RI/ES at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from
October 1 through October 31, 1990. As we discussed in our telephone conversation
today, it is our understanding that the State’s formal request for the additional sampling
(scheduled for the week of November 12) will be provided as soon as possible.
Furthermore, a follow-up letter is anticipated from the State describing the need for
additional monitoring wells and establishing a meeting time to discuss the issue. .

Should you have any comments or questions, feel free to call me at (703) 934-3937.

Sincerely, i ,
/ - ._ s / . T ¢
’ . /Z « - PRI

Claudia A. Brand
Senior Environmental Scientist

cc:  Charles Perry
Gary Dietrich
Kim Hummel/Drew Lausch

AR3011LS
et g




REPORTING PERIOD: October 1, 1990 -- October 31, 1990
PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: November 8, 1990

MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA

Specific Accomplishments in Reporting Period:

Projected Tasks to Be Completed in Upcoming Month:

Problems Encountered and Solutions:

‘ |
Erosion control measures were implemented during the weeks of October 22 and

29 in accordance with the approved plan developed by Weston Envxronmental
Services (WES). o % :

On October 25, Claudia Brand and Andrea Fogg of ICF KE met with Sharon
Wilcox of the VADWM and Chuck Moore of WES at the Arrowhead Platmg site.
The purpose of the meeting was to review- the erosion control plan, review
previous RI/FS and cleanup activities, and discuss upcornmg work.

The risk assessment was completed, and work on the ecological assessment
conUnued :

i
!

The following tasks are scheduled for November: :

completion of the ecological assessment;
resampling of five surface water and sediment locatlons
slug testing; .
confirmatory soil sampling over former pond areas; and
sampling of the sewage lagoons as requested by the -
VADWM. ;

|
i H

None.

1 ‘ AR IbL
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ICF KAISER ENGINEERS. INC.
9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 220311207
703/934-3200

December 7, 1990

Ms. Sharon Wilcox

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Ms. Wilcox:

Enclosed for your review is the monthly progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from
November 1 through November 30, 1990.

Please note that writing of the RI report and development of a revised schedule
have been put on hold pending receipt of the letter from the State you informed me .
wouid be sent. Based on our discussions at the site on November 13, it was my
understanding that this letter would formally request additional monitoring wells and field
activities at the site. Furthermore, you indicated that you recommended completion of
this additional work prior to RI report writing. Therefore, in order to keep the project
moving forward, it is important that we receive the request letter and your approval of
an extension of the RI schedule in writing as soon as possible.

Should you have any comments or questions, feel free to call me at (703) 934-3937.

Sl?‘/e/el, /(//L,/ Lz K

Claudia A. Brand
Senior Environmental Scientist

cc: Charles Perry/Don Irwin
Gary Dietrich L L
Kim Hummel/Drew Lausch Q R Y G N + 5




MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA
REPORTING PERIOD: November 1, 1990 -- November 30, 1990
PREPARED BY: Claudia A. Brand, Project Coqrdinator

DATE PREPARED: December 7, 1990

Specific Accomplishments in Reporting Period:

!

|

|

m  During the week of November 12, 1990, ICF KE conducted the fpllowix‘}g:

e Slug testing in all of the monitoring wells (with the exception of
MWS8 due to access problems). The purpose of the testing was to
determine the hydraulic conductivity (permeability) of the:
unconsolidated soils. The measured values are prowded m the

attached table.

¢ Surficial soil sample collection from the former pond area as a

confirmatory closure measure.

o Collection of surface water and sediments from five stream
locations along Scates Branch and reanalysis for cyanide, at the

request of the VADWM.

o Collection of surface water and sludges from the active sewage
ponds and analysis for VOCs, metals and cyanide. (Results for
these samples were received this week, but have not yet been sorted
or reviewed.) Copies of the data will be provided with the

December monthly report.

i

m  State data for split samples were compared to ICF KE’s data and were found to

exhibit fairly close correlation.

m  The ecological assessment was completed.

'
i

ﬂRSOI L6

| S
|
|
1




Projected Tasks to Be Completed in ’Upcoming Month: ‘

m  No field tasks are scheduled for December. Writing of the RI/FS report has been
put on hold in response to Sharon Wilcox’s verbal request for installation of
additional monitoring wells. ICF KE is awaiting a formal request letter from the
State for this additional work, prior to developing a revised schedule for RI
-completion.

Problems Encountered and Solutions:

m None.

P rr3otie7 @
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PRELIMINARY RESULTS FROM SLUG TEST ANALYSIS PERFORMED
AT ARROWHEAD PLATING SITE MONITOR WELLS

FALLING HEAD K! RISING HEAD K
M1 0.001285 . 0.004569
MW2 0.00174 1 0.004544
MW3 0.002031 0.0009845
MW .~ 0.005771 NA
MWS 0.002384 © 0.001613
MW 0.00692 | 0.004968
MW7 0.0036 © 0.00166
Mw82 NA NA
MW9 0.002919 ' 0.001787
MW10 0.001686 . 0.00118
MW11 0.001468 ' 0.001573
MS12 0.001167 - 0.00133
MW13 0.001457 1 0.001178
| R S S —— ‘
AVERAGE 0.002703 ' 0.002307
OVERALL AVERAGE = 0.002505 }
l R in ft/min :
? MW8 was not tested I | ;
| |
%
|
|
|
ﬂRSDilLB
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ICF KAISER ENGINEERS. INC.
9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 22031-1207
703/934-3300

January 7, 1991

Mr. Khoa Nguyen

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

Dear Mr Nguyen:

Enclosed for your review is the monthly progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the penod from
December 1 through December 31, 1990.

Should you have any comments or questions, feel free to call me at (703) 934-3937.

Sincerely,

PN/ o

Claudia A. Brand
Senior Environmental Scientist

cc:  Don Irwin/ Brian Bertonneau

Gary Dietrich '
Kim Hummel | ¢//////

ﬂﬁ30llh9




MONTHLY PROGRESS REPOR’f FOR
ARROWHEAD PLATING SITE RI/FS
MONTROSS, VA
REPORTING PERIOD:  Decémber 1, 1990 -- December 31, 1990
PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: January 7, 1991

Specific Accomplishments in_Reporting Period:

m  ICF KE received the data for the samples collected dunng November. COplCS of
the summary data pages are attached. These samples included: }
e Surface soils from the former pond area (SS1 - SSZO) analyzed
for VOCs, cyanide, and metals;

e Surface water and sediment samples from Scates Branch statlons
-(ST1 - STS) analyzed for cyanide only; and,

b
i

e Surface water and sediment sarnples from the sewage ponds

(SEW1 - SEW3) analyzed for VOCs metals and cyanide. (No water

sample was required from the SEW3 locatlon)
®  All of the data was reviewed and validated, and validation reports are attached.

m  Preliminary efforts are underway to develop the addendum to the work plan as
requested by the VADWM.

!
|
I

Projected Tasks to Be Completed in Upcoming Month:

m  No field tasks are scheduled for January. -

m  ICF KE will complete the draft work plan addendum by January 18, 1990. At
that time, a revised schedule will be submitted for the completion of the RI/FS.

Problems Encountered and Solutions:

[ None.
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VOLATILE ANALYSIS
ANALYTICAL DATA PACKAGE

CLIENT

- SITE
PROJECT:
CONTROL:
DATE

b o

6850 Versar Center ¢ P. O. Box 1549 « Springfield, Virginia 22151 -'Telephone: (703) 750-3000 « 1-800-283-7727 .

ICF FAIRFAX
ARROWHEAD PLATING
420.58 B#21

3913

12/04/50
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VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

& & LGOI Lals NV

sél
) Name: VERSAR INC. Contract: L
Lab Code: YERSAR = Case No.: 39133  SAS No.: sSDG No.%: 21
.rix: (soil/water) SOIL | Lab Sampica ID: 2§§;§§
Sample wt/vol: _5.0 (g/|m1-) [ Lab 'File ID: 4899 ) _
Level: (low/med) IOW __ Date Received: 11/14/90
% Moisture: not dec. __14 Daté Analyzed: m
Column  (pack/cap) CAP Dilt:;tion Factor: ,1_,_0____
| CONCENTRATION UNITS: E
Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. | o

MERIERE | ERERNERIER | IEREEDEEZTERIEE | o=
|

FORM I VOA-TIC

e & m,,v
RN 7S

=
~
o
~J
. -
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VOLATILE ORGANICS ANALYSIS DATA SHEET

> Name: VERSAR INC. Contract: .

Lab Code: YERSAR Case No.: 3813A SAS No.:

Matrix:
Sample
Level:

Column:

882 t

SDG No.: 21

(soil/water) SOIL Lab Sample ID: 36839
wt/vol:. —35.0 (g/mL) G _ Lab File ID: Y4900
(low/med) LOW Date Received: 11/14/90
 §
% Moisture: not dec. _¢10 Date Analyzed: 11/26/90
(pack/cap) CAP Dilution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG Q
74=87=3====w=ecee=Chloromethane 11 U
74=83=9==mccncnwa Bromomethane 11 U
75=0l=f~w==- -=-==¥inyl chloride 11 |U
75=00=3=cecccca= Chloroethane 11 U
75=-09-2=—===m—== Methylene chloride 6 U
67=64~]l==—=m——a= Acetone 11 u
75«15=0-—cmncaa= Carbon disulfide 6 U
75=38=4~——cmcex ==1,1=-Dichloroethene 6 U
75=34~3-ccncccax 1,1-Dichloroethane 6 U
540-59=0========]1,2-Dichloroethene (total)__ _ 6 |U
67=66=3c—cnccaa= Chloroform 6 U
107-06-2======== 1,2-Dichloroethane 6 U
78=93=3~vwwancax 2~-Butanone 11 U
71-55~6=~=======1,1,1-Trichloroethane 6 U
56=23=5=——meeca=" Carbon tetrachloride 6 U
108~05~4wmmmmn=’ Vinyl acetate i1 |U
75=-27-4-m=ce== --Bromodichloromethane 6 U
78-87=5=m=mw== --1,2-Dichloropropane 6 U
10061-01=5======cis-1,3-Dichloropropene 6 |U
79=01l=6emcranc= -Trichloroethene 6 |U
124-48~l===w=- --Dibromochloromethane 6 |U
79-00=5-mmcee== -=1,1,2-Trichloroethane 6 U
71=43=2-mmmm—= --Benzene 6 U
10061-02-6-=---—=Trans-1,3-dichloropropene 6 U
75=25=2=cmmmcna= Bromoform 6 U
108=10=le===cmc=x 4-Methyl-2-pentanone 11 U
591=78=fmmmacnacaa Z2-Hexanone 11 U
127-18=fwncencca Tetrachloroethene 6 U
79-34=5-c=cecc=- 1,1,2,2-Tetrachloroethane 6 U
108-88=3~===e== --Toluene 6 U
108~90=7m—ecca -=-Chlorcbenzene 6 4]
100-4l1-4~-----==Ethylbenzene 6 U
100-42=5=m=m=e== Styrene 6 ~
1330=20=7======= Total xylenes 6 gRQD I 53

FORM I VOA

1/87 Rev. — .
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1E ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
+ Name: YERSAR INC. Contract:
Code: VERSAR  Case No.: 3913A  SAS No.: SDG No.: 21

§s2

“Matrix: (soil/water)‘ SoIL Lab sample ID: 36839
Sample wt/vol: - 5.0 (g/mL) G____ Lab File ID: Y4900 ,
level: (low/med) IOW ___ Date Received: 11/14/90
£ Moisture: not dec. __10 Date Analyzed: 11/26/90
Column (pack/cap) GCAP Dilptio,n Factor: 1.0

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME - RT EST. CONC, Q

BEDREERZ | ESSSESRERSRETE | =

. ?ﬁRBGi\S%
‘l’ ARaU

FORM I VOA-TIC 1/87 Rev. . .
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VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

|

8s3
> Name: VERSAR INC. Contract:
Lab Code: VERSAR_  Case No.: 39137  SAS No.: SDG No.: 23
Matrix: (soil/water) SQOIL Lab Sample ID: 36840
Sample wt/vol: 5.0 (g/mL) G___ Lab File ID: Y4901
Level: (low/med) IQOW Date Received: 11/14/90

% Moisture: not dec. ___9%

Date Analyzed:

41/26/90

Column: (pack/cap) GAP___ Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=-87=3emenrcnnena Chloromethane 11 U
74~83=9vrmmmcca= Bromomethane 11 u
75=01=§==~======Vinyl chloride i1 (U
75-00=3v=wmew—a- Chloroethane 11 u
75=09-2===—===== Methylene chloride 5 U
67=64{=]l=mcmmm——— Acetone 11 U
75=15=0rmccncan= Carbon disulfide 5 U
75=35=4fcmmmcccwa 1,1-Dichloroethene 5 U
75=34=3vmemraca== 1,1-Dichlorocethane 5 U
540-59=0=====w=- 1,2-Dichloroethene (total)__ _ 5 |U
67=66=3wmmmm————- Chloroform 5 U
107~06=2m—mme—w-=- 1,2~Dichloroethane 5 u
78=93=3wmmcracm= 2=-Butanone 11 U
71-55=6=—=mmnce- 1,1,1-Trichloroethane S U
56=23=5—m—mmnm—- Carbon tetrachloride 5 U
108=05=4~=mm=m== vVinyl acetate 11 U
75=27=4w—vmmee— Bromodichloromethane 5 U
78-87=5w========]1,2-Dichloropropane 5 U
10061~01=~5~=we== cis-1,3-Dichloropropene 5 |U
79-01=-6==wmce== -Trichloroethene 5 U
124=48~l=~mm—c=- Dibromochloromethane 5 U
79-00=f=mcncnc=- 1,1,2-Trichloroethane 5 U
71-43=2==wrcwcc- Benzene 5 U
10061-02=6===== Trans-1,3-dichloropropene 5 U
T75-25=2mmmmnnnax Bromoform 5 U
108=10=]~=re====j=Mathyl-2=-pentanone 11 U
591=78=fmwwmme— 2-Hexanone 11 U
127=18~4f==wm—n—— Tetrachloroethene 5 U
79~34~5-==weme==],1,2,2-Tetrachloroethane L] U
108-88~3«=w=====Toluene 5 uU.
108-90=7=======~=~Chlorobenzene 5 U
100=4l=fr=wwem== Ethylbenzene 5 U
100~42=5===w===== Styrene 5 U
1330=20~7===m==m Total xylenes 5 |BR3GTI
FORM I VOA

1/87 Rev-




' ' 1E
 VOLATILE ORGANICS

TENTATIVELY IDENTIFIED COMPOUNDS

3 Name: VERSAR JINC.

Contract:

‘; Code: VERSAR ~ Case No.: 3913A  SAS No.:
Matrix: (soil/water) SQIL

Sample wt/vol: —2:0 (g/ml) G __
Ievélz (low/med) LOW __

t Moisture: not dec. __9

Column (pack/cap) CAP

ANALYSIS DATA SHEET

EPA SAMPLE NO.

SS3
‘ » SDG Noﬂ: 23
Lab Sample ID: 36}840
Lab File ID:  ¥4901
Date Received: 1:411;2Q
Daté Analyzed: 11;2542Q

Dilption Factor: 1;9

CONCENTRATION UNITS:

or ug/Kg) HQLKQ

Number TICs found: __0 (vg/L
CAS NUMBER COMPOUND NAME

RT EST. CONC. Q

FORM I VOA-TIC

3
i
|
b

AR301156
1/87 Rev. _
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VOLATILE ORGANICS ANALYSIS DATA SHEET

> Name: VERSAR INGC. Contract:
Lab Code: VERSAR Case No.: 39132  SAS No.:

Matrix:
Sample

ILevel:

¢
£ Moisture: not dec. __11

Column:

EPA SAMPLE NO.

554

(soil/water) SOIL
wt/vol: —2.0 (g/mL) G ___
(low/med) IOW ___

(pack/cap) CAP

Lab File ID:
Date Received:

Date Analyzed:

SbG No.: 21
Lab Sample ID: 36841

CONCENTRATION UNITS:

CAS NO. COMPOUND

(ug/L or ug/Kg) UG/KG

Q

. 75=34=3=ccc=- --=1,1-Dichloroethane
540-59-0==~==-==~1,2~-Dichloroethene (total)

74-87~3-vomecan- Chloromethane

74-83~9=camecn-=-Bromomethane

75-01=~4~==m=====¥inyl chloride

75«00«33 =~r=eewe===Chloroethane

75-09~2~=====-==Methylene chloride

67-64~l~==~~-=-==ACetone

75-15~0=======~«Carbon disulfide

75-35=4f~wmmme= -1,1-Dichloroethene

67«66=3-cmrrvcn Chloroform

107=06=2=—recece== 1,2-Dichloroethane

78~93~3=wewee==sZ-Butanone

71«55=6=mmeec==-]_1,1-Trichloroethane
56=-23=fm=—e—=— --=Carbon tetrachloride
108=05=4=~=-==-~=Vinyl acetate

75=27=4=~=ww=e-==Bromodichloromethane
78=87=5==mce—an= i,2-Dichloropropane

10061-01=5====-==cis-1,3-Dichloropropene
79=01=6~========Trichloroethene

124-48«]1-=====~==Oibromochloromethane
79=00=Bmmmcan- -=1,1,2=-Trichloroethane
71=43=2===ww-aa-Benzene

10061-02=-6----—~=Trans-1,3~-dichloropropene

75=25«2===w===eeBromoform

108~10=l====we==f=Mathyl=-2-pentanone
591-78=6=~~~=~==2~-Hexanone

127-18~4 === -~==Tetrachloroethene

79=34~5-rm—nwna- 1,1,2,2-Tetrachloroethane

108-88~3========Toluene

108=90=7 ~cw—w= -=-Chlorobenzene

100-41~4~----~==Ethylbenzene

100-42~5~===~===Styrene

1330-20~7==~=====Total xylenes

e
[y

-
[ e e

-

[
AN RN AN DL

R
@aacaocoacaaadadagaaacaaaccaaacaoaaaQqac
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, FORM I VOA

1/87 Rev

14902
11/38/90

11/26/90
Dilution Factor: 1.0




1E ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET ; K

TENTATIVELY IDENTIFIED COMPOUNDS
b '» Name: VERSAR INC. Contract:
Lab Code: VERSAR  Case No.: 3913A  SAS No.: SDG No.: 21

sS4

rix: (soil/water) SQIL Lab sample ID: 3_§_§41
Sample wt/vol: _ 5.0 (g/mL) G Lab File ID: xggl 02
Level: (low/med) IOW Date Recelved: ll.LlA.&Q
% Moisture: not dec. _.11 - Date Analyzed: 11/26/90
Column (pack/cap) CAP____ Dilution Factor: 1,TQ
. : o
! F
~ . , CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) m
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
= CSEERNOSEE | TRSESEDRE | NrEeEreme s | gasmae
B
.
L g
|
|
AR301158

. FORM I VOA-TIC 1/87 Rev. .~
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- 1 Name: VERSAR INC., ' Contract:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

|
I

EPA SAMPLE NO.

Sss

.» Code: YERSAR  Case No.: 3913A  SAS No.:

Level:

Matrix: (soil/water) SOIL
Sample wt/vol:

% Moisture: not dec. __12
Column: (pack/cap) GCAP

—2.9 (g/ml) G ___
(low/med) 1OW __

CONCENTRATION UNITS:

Dilqtion Factor: 149_____

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=87=3weccmcnana Chloromethane 11
74838 emceccn=- Bromomethane 11
75=01=4~========Vinyl chloride 11
75-00=3=wwewe-=eChloroethane 11
75-09~2~-~======~Methylene chloride 6
67-64~]lr~—mwmnn= Acetone 11
75=15=0==cecancac= Carbon disulfide

75=35~4fewmecnnan- 1,1-Dichloroethene

75-34~3===mmmea= 1,1-Dichloroethane

540~59=0======m= 1,2-Dichlorocethene (total)____
67=66~3rmmmcca—— Chloroform

107-06=2=======e] K 2-Dichloroethane
78=93~3vemec—e-=-=2-Butanone

71=55=6w=—cnwea= 1,1,1-Trichloroethane
56=23=5==wmmceax Carbon tetrachloride
108-05~4===m=me= Vinyl acetate
75=27~4ommncncn— Bromodichloromethane
78=87=5-mmn—m——— 1,2-Dichloropropane
10061=01=5=w====- cis-1,3-Dichloropropene
79-01-f-mmmmmca= Trichloroethene
124=48=l=ccmmc== Dibromochloromethane
79-00=5==w=e~===],1,2-Trichloroethane
71-43-2=====~=-=Benzene
10061-02~6~=-~-==Trans~1,3~dichloropropene
75-25=2===== -=-==Bromoform ‘
108-10=1~=======4-Methyl~2-pentanone
591=78~6=mmcnam—= 2-Hexanone
127-18~4=—mmwwe- Tetrachloroethene
79=34~Scmmnccnc- 1,1,2,2-Tetrachloroethane
108«88=3========Toluene
108-90~7==~=====Chlorobenzene

100-41=4~=~=-=-~--~Ethylbenzene
100-42~5~=======Styrene
1330-20=-7=-=--=-==Total xylenes

=
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"FORM I VOA

1/87

sSDG No.; 21
LablSample ID: 2;;52_____—-—
Lab File ID: 34903
Date Received: 1121&422
Date Analyzed:



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

SS5

> Name: VERSAR INC, Contract:
Lab Code: YERSAR Case No.: 39132 SAS No.: SDG No.: 21
Matrix: (soil/water) SOIL Lab sample ID: 36842
Sample wt/vol: 5.0 (g/mL) G Lab File ID: Y4903
level: (low/med) IOW Date Received: 11/14/90
% Moisture: not dec. __12 Date Analyzed: 11/26/90
Column (pack/cap) GCAP Dilution Factor: 1.0

éONCENTRATION UNITS:

Number TICs found: __ 0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

r: Sot Sl EIC TR EEE =T FEEEREETECSRRTE | mssms

1R301160g)

FORM I VOA-TIC 1/87 Rev.f '




1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

.+ Rame: YERSAR INC. Contract:

.: Code: VERSAR Case No.: 3913A  SAS No.:

|

EPA SAMPLE NO.

i
|

886

SDG No.: 21

(soil/water) SOIL Lab Sample ID: 36843

Matrix:
Sample wt/vol: —2.0 (g/mL) G___ Lab File ID: Y4904
Level: (low/med) IOW___ Date Received: 11/14/90
$ Moisture: not dec. __11 Date Analyzed: 11/26/90
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q-
- 74=87=3=m—m—mm——— Chloromethane 11 U
- 74-83~9=memrec= Bromomethane 11 (U
75-01~4~~======-Vinyl chloride 11 |uU
75=00=3===wee===Chloroethane 11 U
75=09=2=vencanw Methylene chloride 6 U
67=64=]l=>=======Acetone 11 |U
75=15~0======we=Carbon disulfide 6 U
75-35=4~========],1-Dichloroethene 6 |U
75=34=3~ccnceac= 1,1-Dichloroethane 6 U
‘ 540-59-0~=—=cw== 1,2-Dichloroethene (total)__ 6 |U
67=66=3~=wm—aae- Chloroform . 6 U
107=06-2=—~——m=- 1,2-Dichloroethane 6 u
78933 ==mwe==-=-=2=-Butanone 11 U
71-55-6~cmmcce=- 1,1,1-Trichloroethane 6 U
56-23~5~===w====Carbon tetrachloride 6 U
108-05=4~=======Vinyl acetate 11 |U
75-27=4=========Bromodichloromethane 6 U
78=87=5===w====-],2-Dichloropropane 6 |U
10061=01~5====== cis~-1,3-Dichloropropene 6 |U
79-01-6~=~=-=-~-=-==Trichloroethene ‘ 6 U
124~48=l-w—enc=- Dibromochloromethane 6 |U
79-00=5=cvveccu~ 1,1,2-Trichloroethane 6 U
71=43=2wmevecan- Benzene 6 U
10061-02=6====--Trans-1,3~dichloropropene__ 6 '|u
75=25=2===w=====Bromoform 6 |U
108=10=1l===w=====§~-Methyl~2-pentanone 11 U
591=78=6========2=Hexanone 11 U
127184 wmw=== -=-Tetrachloroethene 6 U
79=34-5~========],1,2,2~Tetrachloroethane_____ 6 U
108=-88=3=m=mmm=x Toluene 6 U
108~90~7=—=m—we=m= Chlorobenzene 6 U .
100-41~4~-~---—~-Ethylbenzene 6 |U
100-42~5======== Styrene 6 U
1330-20=7====—=" Total xylenes 6 U | 6]
1/87 R?v.
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

586
> Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 39132 SAS No.: __ SDG No.: 21
Matrix: (soil/water) SOIL Lab Sample ID: 36843
Sample wt/vol: 5.0 (g/mL) G __ Lab File ID: Y4904
level: (low/med) IOW___ Date Received: 11/14/90
]
% Moisture: not dec. __11 v Date Analyzed: 11/26/90Q
Column (pack/cap) GCAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __0O v (ug/L or ug/Kg) UG/XKG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
EEREBEREEERIENENFEEIEITRE MIERIEEEERE | EEEERERREE EEEEEBERNEEN-CEE | Ex-===
AR301 162

FORM I VOA-TIC 1/87 Rev.




1A '. EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET |

. . Ss7
+» Name: VERSAR INC. Contract: .
Qb Code: YERSAR  Case No.: 3913A  SAS No.: SDG No.: 21
trix: (soil/water) SOIL Lab Sample ID: 36844
Sample wt/vol: —2.0 (g/mL) G___ Lab File ID: Y4905
level: (low/med) IOW ___ Date Received: 11/14/90
% Moisture: not dec. _¢ 9 Date Analyzed: 11/26/90
Column: (pack/cap) GCAP Dilution Factor: 1.0
. CONCENTRATION UNITS: '
CAS NO. . COMPOUND (ug/L or ug/Kg) UG/KG Q
74-87 =3 ~======««Chloromethane 11 U
74-83~S=—wmnenw- Bromomethane 11 U
75=01=4~wcmcem—= Vinyl chloride 11 |U
. 75-00=3rwmcnna- Chloroethane 11 4]
75=09=2==cmncaax Methylene chloride 5 U
67=64=]l=wwmme=n=pcetone 11 U
75=15=0e====e-~=Carbon disulfide 5 U
75=35=4~=me=w~==],1=-Dichloroethene 5 U
75-34=3=========],1=-Dichloroethane 5 |U
540-59=0========], 2=-Dichloroethene (total)__ S |U
67=66=3w——mw—ae= Chloroform 5 U
. 107-06-2=======--1,2-Dichloroethane 5 |U
78=-93~3wrmemeeca= 2~Butanone 11 4]
71-55=6mmmmmean =-1,1,1-Trichloroethane 5 (U
56=23=5e==aa= -=-=Carbon tetrachloride 3 U
108=05=4~==== --=Vinyl acetate 11 (U
15=27=fmmmmmmn= Bromodichloromethane 5 U
78=-87~5==w=== -==1,2=-Dichloropropane 5 |uU
10061-01=5==-=-=~=cis-1,3=-Dichloropropene 5 U
79-0l=-f==w——e—w=- Trichloroethene 5 U
124~48-1-~----~=Dibromochloromethane .5 U
79-00=-5=——c—mre=- 1,1,2-Trichlorocethane 5 |U
71=43-2=w=menc=- Benzene 5 U
10061-02~6-=-=----Trans-1,3-dichloropropene__ 5 |U
75-25-2=======-==Bromoform 5 |U
108~10=]l========4=-Methyl-2-pentanone 11 |{U
591~78=6=—mmw= --2-Hexanone 11 U
127=-18~-4--=--=-===Tetrachloroethene ‘ 5 U
79-34-5===~e====1,1,2,2-Tetrachlorcethane_____ 5 |U:
108-88=3====ww== Toluene 5 U
108-90=7~=menw-- Chlorobenzene 5 18]
100-41=4wwm=m==n Ethylbenzene 5 U
"100=42~5-==re—== Styrene 5 14]
1330-20~7=-----=-Total xylenes 5 1BR3G1163

FORM I VOA | 1/87 Rev.
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

ss87
- » Name: VERSAR INC, Contract:
Lab Code: YERSAR Case No.: 39137 SAS No.: SDG No.: 21
‘Matrix: (soil/water) SOIL Lab Sample ID: 36844
Sample wt/vol: —5.0 (g/mL) G Lab File ID: Y4908
level: (low/med) IOW Date Received: 11/14/990
%’Moisture: not dec. ___98 Date Analyzed: 11/26/90
Column (pack/cap) GCAP Dilution Factor: 1.0
CONCENTRATION UNITS:

Number TICs found: _0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONRC. Q

ARS0116Y

FORM I VOA-TIC 1/87 Rev



sss
> Name: VERSAR INC. Contract:
2 Code: VERSAR ~ Case No.: 3913A  SAS No.: SDG No.: 21
grix: (soil/water) SOIL _ Lab Sample ID: }_Q§45
Sample wt/vol: —5:0 (g/mL) G__ LabéFile ID: Xﬁ?ﬂé______
Level: (low/med) ILoW Dat% Received: 11;13[22

% Moisture: not dec. _l0

ia
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Daté Analyzed: lllzééﬁg

Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=87=3wce=w====Chloromethane 11 1]
74~83~fwmmecccana Bromomethane 11 U
75=01=§~====~===Vinyl chloride 11 |U
75-00=3=========Chloroethane 11 U
75-09=2==mwmm—a= Methylene chloride 6 (U
67=64=1l=—==—= --=Acetone 11 U
75=15-Q0=—r—e—cea- Carbon disulfide 6 U
75=35=4~=—mmen== 1,1-Dichlorcethene 6 U
75=34~3=mwmccne= 1,1-Dichloroethane 6 U
540-59~-0===mwe—- 1,2-Dichloroethene (total)_ 6 |U

. 67=66=3mmmmcan—= Chloroform 6 |U
107=06=2~=—mme== 1,2-Dichloroethane 6 |U
78=93=3=mwcnacca 2=Butanone 11 U
71-55=6=—mmm———— 1,1,1-Trichloroethane 6 U
56-23=5~=—rcanca Carbon tetrachloride 6 9]
108~05~4f~wrmmmu= vinyl acetate 11 U
75-27=4~—wmm———e Bromodichloromethane 6 U
78-87Smmenmcnna- 1,2-Dichloropropane 6 U
10061-01=5~===e~ cis~1,3-Dichloropropene 6 |{U
79=01l-f=—mmeccnn- Trichlorocethene 6 |U
124~48~l-wmmcec- Dibromochloromethane 6 U
79=00=5=vwmwcn== 1,1,2-Trichlorocethane 6 U
71-43=2~==== ~-==Benzene 6 U
10061-02~6-~-=--=~Trans-1,3-dichloropropene 6 |U
75=25=2====~e====Bromoform ‘ 6 U
108-10-1l-=======4=Methyl-2-pentanone 11 4]
591-78=6==~=m=== 2-Hexanone 11 U
127-18-4w=cemw== Tetrachloroethene 6 U
79-34~5=cmcawc—" 1,1,2,2-Tetrachloroethane___ 6 |U
108~88=3wwwacnaa Toluene 6 u
108-90~7=====-~==Chlorobenzene 6 o]
100-41-4~=---=-=-==Ethylbenzene 6 U
100-42=5-=======Styrene 6 IQR’XOI
1330-20-7=-------Total xylenes 6 hgieUll

FORM I VOA

|

1/87 Rev
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iE EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

sSss
. 1 Name: VERSARJNS. Contract:

Lab Code: VERSAR Case No.: 38132 SAS No.: ___ . SDG No.: 21

Matrix: (soil/water) SOIL Lab Sample ID: 36845
Sample wt/vol: —5.0 (g/ml) G Lab File ID: Y4906
level: (low/med) IOW___ Date Received: 11/14/%50
% Moisture: not dec. __10 ‘ Date Analyzed: 11/26/90
Column  (pack/cap) GCAP Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
AR301166

FORM I VOA-TIC 1/87 Bev. - -

v



> Name: VERSAR INC. ' Contract:

1A .
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

S89

.: Ccode: VERSAR  Case No.: 3913A  SAS No.:

Matrix:
Sanmple

Level:

Column:

SDG No{: 21

(soil/water) SOIL | Lab?Sample ID: 36846
wt/vol: 5.0 (g/mL) G Lab File'ID: Y4907
(low/med) IO0W ' Date Received: 11/14/90
% Moisture: not dec. __8 Date Analyzed: 11/26/90
(pack/cap) GCAP Dil#tion Factor: J;JL_____
' CONCENTRATION UNITS: .
CAS NO. COMPOUND .(ug/L or ug/Kg) UG/KG Q
74=-87=3=~=======Chloromethane 11
74=83=9~=====w==Bromomethane 11
75-01=4~========Vinyl chloride 11
75-00=3~========Chloroethane 11
75~09-2~======~=Methylene chloride 5
67=64~]l~=w=m -==«Acetone 11

75=15-0=====e=~=Carbon disulfide
75=35=4~=wmwwca==],1-Dichloroethene
75=34=3mcncnccnxs 1,1-Dichloroethane
540~59=-0========]1,2~Dichlorocethene (total)____
67=66=3====w=me=Chloroform
107-06=2=====~==]1,2=-Dichloroethane
78~93~3v=w=e=ee=2~Butanone

71~55=~6cmacccc= 1,1,1-Trichlorcethane
56-23=5-crcecac- Carbon tetrachloride
108=-05~4~=======Vinyl acetate
75=27=4encmce—- Bromodichloromethane
78-87=5cwrencnca 1,2-Dichloropropane

10061-01-5~=====cig~1,3~-Dichloropropene
79=01=6~========Trichloroethene
124~48=1=======<Dibromochloromethane
79-00=5=rece====],1,2=-Trichloroethane
71-43=2=m=wme——- Benzene
10061-02-6-----=-Trans-1,3-dichloropropene
75=25=2w=w==e—~me=Bromoform
108-10-1=v===-==4~Methyl-2-pentanone
5§91=-78~6========2~Hexanone
127=18=4=====~==Tetrachloroethene
79=34~5~=mer==-==],1,2,2~Tetrachloroethane
108-88=3~~=-=~==Toluene
108-90~7==--=-=-=-==Chlorobenzene

s

1=
gououuuEeEFEFOULOLLOOLOLFOORFROTO OO !

e
,éﬁ?clG¢2C2GC3G¢2C3GC3G<3C=G<3C=G(=C3G<2CIGtSCSGISCSQCIG

01§67

100-41=f==="- -=-=-Ethylbenzene

100-42-5========Styrene :

1330-20=7======m Total xylenes - Al _
FORM I VOA | 1/87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

: - 889
- 3 Name: VERSAR INC., Contract:
Lab Code: VERSAR Case No.: 39132 sas No.: _ SDG No.: 21
Matrix: (soil/water) SOIL Lab Sample ID: 36846
Sample wt/vol: 5.0 (g/mlL) G Lab File ID: Y4907
Level: (low/med) LOW | Date Received: 11/14/90
% Moisture: not dec. ¢ 8 Date Analyzed: 11/26/80
Column " (pack/cap) CAP __ Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: __0 (ug/L or ug/Kg) UG/RG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

k- : £ - > -1 ERENELIERE | I s 4 2 - = =
AR301166 @

FORM I VOA-TIC 1/87 Rev




> Name: VERSAR INC, Contract:
.lb Code: VERSAR_ Case No.: 3913A  SAS No.:

Matrix:
.8ample
_Level:

% Moisture: not dec. __ 8

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

x
EPA SAMPLE NO.

SS10

SDG No.: 21

(soil/water) SOIL _ Lab Sample ID: ;6847
wt/vol: —5.0 (g/mL) G ___ Lab File ID: Y4908
(low/med) 1O0W __ Date Received: 41/14/90

Date Analyzed: :1426420

10061-02=6====~=Trans-1,3-dichloropropene

75-25=2=========Bromoforn

108~10-1======~=4~-Methyl-2-pentanone

591-78=f—=wmwcnw= 2-Hexanone
127-18-4wm——ca——- Tetrachloroethene
"79=34~5ccmmnnn—— 1,1,2,2~-Tetrachlorcethane

108=88=3we==a===Toluene

108=-90=7===~=«===Chlorobenzene

e
VOOV VIBRPOLMUILOOUUEQAUE QOO UGN

Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=87=3coecmmnn—- Chloromethane i1 iU
- 74=83=fwwevcancax Bromomethane 11 U
- 75~01~4=cmmmc——- Vinyl chloride i1 |{u
75-00=3===we=ee=Chloroethane 11 (U
75=-09-2=~===~===Methylene chloride 4 J
67-64~]l-=wnumac= Acetone 11 U
75=15=0=====~===Carbon disulfide U
75-35-4~=======<=],1-Dichloroethene U
75=34~3==—c—am—= 1,1-Dichloroethane U
540~59=0~===--~=~1,2-Dichloroethene (total)____ U
. 67=66=3==m—mcen= Chloroform U
107-06=2====e==- 1,2-Dichloroethane U
78=93=3==cccca=x 2~-Butanone 1 u
71=55~6=~==mm—e=- 1,1,1-Trichloroethane U
56=23=-5-=-~=-===Carbon tetrachloride U
108=-05-4w=wme—== Vinyl acetate 1 U
75=27=4~m—m————— Bromodichloromethane U
7887 =~5mmmmmen—— 1,2-Dichloropropane U
10061-01=-5=w===- cls-l 3-D1chloropropene U
79-01l=6~~mcccu=- Trichloroethene U
124-48~1====~===Dibromochloromethane U
79-00=5=====e=w=~]1,1,2=-Trichloroethane U
71-43=2«==w=~===Benzene U
U
U
U
U
U
U
U
U
U
U
14

100~4l=fw~mmmec=- Ethylbenzene
100-42~5========Styrene
1330-20-7--~-~=-==Total xylenes i} 3{,1} 6
|
FORM I VOA ’

03



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS ‘
: , ssio0
) Name: VERSAR INC. Contract: .
lLab Code: YERSAR Case No.: 391332 SAS No.,: SDG No.: 21
Matrix: (soil/water) SOIL _ Lab Sample ID: 36847
Sample wt/vol: 5.0 (g/mL) ¢ Lab File ID: Y4208
Level: (low/med) LOW Date Received: 11/14/90
£ Moisture: not dec. __8 Date Analyzed: 11/26/90
Column (pack/cap) CAP Dilution Factor: 1.0
A CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS KNUMBER COMPOUND NAME RT EST. CONC. Q
IWIENE BERSBEENER | EENEEEEERESESERICE { EEX=se
AR301170 o
FORM I VOA-TIC 1/87 Rev.




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

> Name: VERSAR INC, Contract:

b Code: VERSAR  Case No.: 3913A  SAS No.:
Matrix: (soil/water) SOIL

)
EPA SAMPLE

NO.

S511

SDG No.: 21

Lab Sample ID: 36848

Sample wt/vol: 5.0 (g/mL) ¢ Lab File ID: Y§910
f !
Ievel: (low/med) IQW ' Date Received: 1;415429
% Moisture: not dec. __10 Date Analyzed: 1113§4gg
: I
Column: (pack/cap) GCAP __ Dilution Factor: 1.0
. a |
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
| 74=87=3e——cnm——— Chloromethane 11
74-83~9====e~===Bromomethane 11
75-01~4~w=we====Vinyl chloride 11
75-00=3~====a=e-Chloroethane 11
75=09~2~====~=e-Methylene chloride 7
67-64~]===e===e-pcetone 11

75«15~0=====e==-Carbon disulfide

75=35~4frmmcnnn—- 1,1~-Dichloroethene
75-34=3~=~=wwe=- 1,1-Dichloroethane
540=-59-0=v==w—w=— 1,2-Dichloroethene (total)__
67=66=3=—mmwmnena Chloroform

107=06=2~=v=—e=- 1,2-Dichloroethane
78=93=3vemcenea= 2-Butanone

71-55=6~===w====1,1,1=-Trichloroethane
56=23=5=====w=s=Carbon tetrachloride
108~05-4~~=-====Vinyl acetate

75=27~4~--=--====Bromodichloromethane

78=87~5~=rcnccnan 1,2-Dichloropropane
10061-01=5==~=== cis=-1,3-Dichloropropene
79~01=6=mc—n=- -=Trichloroethene
124~-48=~l-w—m———- Dibromochloromethane
79-00=5=wweaac-=],1,2-Trichloroethane

71«43=2=========Benzene

10061~02=6======Trans~1,3-dichloropropene

75-25-2~====e=--Bromoform

108-10-1========4-Methyl=-2~pentanone
591=-78«6w==me=w=2-Hexanone

127-18=4=-=======Tetrachloroethene

79=34-5====wece- 1,1,2,2-Tetrachloroethane

108-88~3-~-=---~Toluene

108=90=7========Chlorocbenzene

100=41lef==mwe=== Ethylbenzene

100~42«S~==v=w—= Styrene

1330-20-7-----=-=Total xylenes

(W

2
ANAANOORAOAREPPHPAOAONOTONNRONRNHFP AN A OO0

e

maadadaaaaaadaddaddadoaaoqaddadaacacaaad caaag

FORM I VoA

AR301

1/87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

SSs1i1

> Name: VERSAR INC. Contract:
Lab Code: XEB,SAB_ Case No.: 39132A SAS No.: sDG Né.: 21
Matrix: (soil/water) SOIL Lab Sample ID: 36848
Sample wt/vol: 5,0 (g/mL) G___ Lab File ID: Y4910
lLevel: (low/med) IOW Date Received: 11/14/90
%t Moisture: not dec. _'_;LQ ‘ Date Analyzed: 11/26/90
Column (pack/cap) CAP Dilution Factor: 1.0

CONCENT#ATION UNITS:

Number TICs found: __ 0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

EENEEEEESEEEERER | EEEERNIEKEINCITIEE IR

EEREERESE | SEEEIZEISIREE —_——

AR301172 @

FORM I VOA-TIC 1/87 Rev.




> Name: VERSAR INC, Contract:
.1b Code: VERSAR  Case No.: 3913A  SAS No.:

Matrix:
. Sample

Level:

$ Moisture: not dec. & _ 9

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

|
|
I

|

EPA SAMPLE NO.

§812

(soil/water) SOIL
wt/vol: —2.0 (g/mL) G__
(low/med) IQW __

Date Received:

Date Analyzed:

SDG No.: 21

Lab Sample ID: 36849
Lab File ID: ¥4911

{

11714790
11/26/90

Column: (pack/cap) CAP Dilution Factor: %AQ_____
| ‘
. CONCENTRATION UNITS:

CAS NO. : COMPOUND (ug/L or'ug/xg) UG/KG Q
74=87=3m—mmm——- -Chloromethane 11
74~83~9=wmmcwna= Bromomethane 11
75=01-4rommccnn= vinyl chloride 11
75~00~3recmmccea=- Chloroethane 11
75=09=2=======~==Methylene chloride 5
67=64~]lw========Acetone 11

75=15=0===eece=~eCarbon disulfide

75=35=4>~=ew====], K 1-Dichloroethene

75-34=3====>====],1-Dichloroethane

U
U
U
U
J
U
5 4]
5 U
5 U
540-59-0~======~]1,2=-Dichloroethene (total)__ 5 4]
67-66=3==w=e~====Chloroform 5 U
107-06-2==c—c——== 1,2~Dichloroethane 5 6]
7893 =3 =mmcnncn 2=-Butanone i1 U
71-55=femmoncnne- 1,1,1-Trichloroethane 5 U
56-23=5~=~-=====Carbon tetrachloride 5 |U
108-05~4~~===-~=Vinyl acetate 11 |{u
75=27"4mmm——nm—- Bromodichloromethane 5 |U
78=87=5=wrrcnne- 1,2=-Dichloropropane 5 U
10061-01~5====== cis=-1,3=-Dichloropropene 5 U
79-0l-6=m=——m==x Trichloroethene 5 |U
124-48-1~======= Dibromochloromethane 5 |{U
79=00-5~~=====~=],1,2=-Trichloroethane 5 |uU
71-43=2=mwnacccas Benzene 5 U
10061-02=6==~=-==-Trans-1, 3-dichloropropene 5 |U
75-25-2---------Bromoform 5 (U
108-10-1--------4-Methyl-z-pentanone 11 ' |u
591=78=6========2~-Hexanone 11 U
127~18=4~==~=~-==Tetrachloroethene 5 U
79=34~5===m=ew===1,1,2,2-Tetrachloroethane___ 5 U
108~88=3========Toluene 5 18]
108~90=7====wa== Chlorobenzene 5 U
100-41l=4===mo==- Ethylbenzene 5 |U
100-~42~5w=wrca=- Styrene s U
1330=-20=7 ===—=== Total xylenes 5 ﬂ R 3 D i
FORM I VOA 1/87 Rev.

- S e e
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
s812
3 Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 39137 SAS No.: SDG No.: 21
Matrix: (soil/water) SOIL Lab Sample ID: 36849
Sample wt/vol: —5:0 (g/mL) G ___ Lab File ID: Y4911
Level: (low/med) LIOW____ Date Received: 11/14/90
]
% Moisture: not dec. ___9 Date Analyzed: 11/26/90
Colunmn (pack/cap) CAR ____ Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME | RT EST. CONC. Q
=msssss=opresemmx | mes= SERCESSESEER | SRESESEEE | ssEnxmessnnsnnr | S==o=
AR30II7L @

FORM I VOA-TIC 1/87 R




> Name: YERSAR INC, Contract:
.ab Code: VERSAR Case No.: 3913A SAS No.:

Matrix:
Sample
Level:

L]
% Moisture: not dec. __10

Column:

‘ 1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

}
|
i
|

EPA SAMPLE NO.

8513

(soil/water) SOIL
wt/vol: —_.0 (g/mL) G___
(low/med) IOW __

(pack/cap) CAP

CAS NO. COMPOUND

Lab Sample ID:
Lab File ID:
Date Received:
Date Analyzed:
Di}ution Factor:

}

SDG No.: 21
36850

t

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

11714790
11/26/90
.0

Q

| 100-41~4--------Ethylbenzene

74~87=3===ew====Chloromethane

74-83~9=========Bromomethane

75=01=4~========Vinyl chloride

75-00=3=========Chloroethane

75-09=2~mmceane= Methylene chloride
67~64=]lem=~==~==pcetone
75=15~0~=wmmnw=- Carbon disulfide
75«385=4==emwaee==]1 1-Dichlorocethene
75343 oceea=- ~~=1,1-Dichloroethane
540-59~0=n—=mw=- 1l,2-Dichloroethene (total)__ _
67=66=3=========Chloroform
107-06=2~=======],2=Dichloroethane
78~93«3=mwmmcwa= 2-Butanone
71-55=6====~mm=—- 1,1,1-Trichloroethane
56~23-5mmrmmcecnn= Carbon tetrachloride
108=05=4~=wwm——= Vinyl acetate
75=27~4f=m———e——- Bromodichloromethane
7887 =5mvecnce=- 1,2-Dichloropropane

10061-01=5=~==~=cis~1,3~-Dichloropropene
79=01=6~===~====Trichloroethene

124=48~1~=======Dibromochloromethane
79-00=5~=wenree= -1,1,2=-Trichloroethane
71~43-2~=======-Benzene

10061-02-6~~~-==Trans-1,3~dichloropropene___

75-25=-2~wmmaca==- Bromoform
108~10~-1~=======4-Methyl-2-pentanone
591~78=6~~mveamwa 2-Hexanone

127=18=4=~==«w===Tetrachlorocethene

79=34=5ccecnccan -1,1,2,2-Tetrachloroethane

108-88~3======~==T0luene

108-90-7-=-=--==-==Chlorobenzene

100-42=5========Styrene

1330=20~7======= Total xylenes

-
Ll

B e
T oy

(]

s

AN ONINAANANAAITAOAANRAR N AN N

=

dgaadadadaaaaaaaaoaaaaadaaagacaaaaycaaa

FORM I VOA
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: 1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS ‘

) Name: VERSAR INC. '~ Contract: ssi \
Lab Code:; VERSAR  Case No.: 3913A  SAS No.: SDG No.: 21 .
Matrix: (soil/water) SOIL _ Lab Sample ID: 36850
Sample wt/vol: 5.0 (g/mL) G___ Lab File ID: Y4912
level:  (low/med) IOW __ Date Received: 11/14/90
% Moisture: not dec. __10 Date Analyzed: 11/26/90
Column (pack/cap) CAP Dilution Factor: 1.0

’ CONCENTRATION UNITS:
Number TICs found: _0 (ug/L or ug/Kg) UG/KG
CAé NUMBER COMPOUND NAME RT EST. CONC. Q
S —— e SR—

AR301176

FORM I VOA-TIC 1/87 Rev.




ia

VOLATILE ORGANICS ANALYSIS DATA SHEET;

|
{

i
b
|

|

EPA SAMPLE NO.

5514
- ) Name: VERSAR INC, Contract:

Qb Code: VERSAR Case No.: 391337 SAS No.: SDG No’.: 23
Matrix: (soil/water) SOIL Lab Sample ID: 3F851
Sample wt/vol: —3.0 (g/mL) G Lab File ID: Y4928
Level: (low/med) IOW ___ Date Received: 11/14/90
$ Moisture: not dec. __10 Date Analyzed: 11/27/90
Column: (pack/cap) CAP_ Dilution Factor: 1.0

CONCENTRATION UNITS: :
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG o)
74-87=3ww=w=e—==Chloromethane 11 U
74-83~9~===~=-==Bromomethane 11 |u
75-01=4=========Vinyl chloride 11 (U
75=00=3=we======Chloroethane 11 |U
75-09-2==~======Methylene chloride 6 |U
67=64=]l==—=== -==AcCetone 11 U
75-15=0=========Carbon disulfide € |U
75354~ mmccana 1,1-Dichloroethene 6 |U
75=34=3mmccacna= 1,1-Dichlorocethane 6 4]
. 540-59~0===~==--1,2-Dichloroethene (total)__ 6 U
67=66=3wommem——— Chloroform 6 U
107=-06~2========],2=-Dichloroethane 6 |U
78«93 ~3ewmrcacaa 2=-Butanone 11 U
71=55=6=———c——nn= 1,1,1-Trichloroethane 6 |U
56-23~5--=-=-====Carbon tetrachloride 6 U
108=-05-4wmmveua= Vinyl acetate 11 (U
75-27-4-==-=~-==Bromodichloromethane 6 |U
78~87=5=—mecmanx 1,2-Dichloropropane 6 U
10061=01=5~==w=m cis~-1,3-Dichloropropene 6 |U
79-01=f==mwcmwc== Trichloroethene 6 U
124-48=1lcmccncn= Dibromochloromethane 6 |U
79=00=5==~==ee==1,1,2-Trichloroethane 6 U
71243 =2=wmme=-~=Benzene 3 U
10061-02=6=~=-=~=Trans-1,3~dichloropropene___ 6 |U
75=25=2==~w==—e=Bromoform ‘ 6 U
108-10-1~=======4-Methyl-2-pentanone 11 |U
591-78=6=~==w=~e=2~-Hexanone 11 U
127-18~4~======= Tetrachloroethene 6 |U
79=34=5========= 1,1,2,2-Tetrachloroethane____ 6 U
108=88=3=——=ww== Toluene 6 U.
108-90=7=—mmce== chlorobenzene 6 |U
100=4l-4~~---=~=Ethylbenzene 6 U
100-42-5--------Styr§ne 6 g
1330~20=7=======Total XxXylenes 6
. ’ ARIZALIHTT
FORM I VOA 1/8 =)



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
. 8814
> Name: VERSAR INC. Contract:
Lab Code: VERSAR  Case No.: 39133 SAS No.: SDG No.: 21 .
Matrix: (soil/water) SOIL Lab Sample ID: 36851
Sample wt/vol: —2.0 (g/mL) &___ Lab File ID: Y4928
Level: (low/med) IQW ___ Date Received: 11/14/90
% Moisture: not dec. £ 10 Date Analyzed: 11/27/90
Column  (pack/cap) CAP Dilution Factor: 1.0
: CONCENTRATION UNITS:
Number TICs found: __0Q (ug/L or ug/Kg) UG/KG
CAS NUMBER l COMPOUND NAME RT EST. CONC. Q
b = —— — = -~ —— = R e | REEDRRDRED | SR nmamEnmeRee | sSmsaes
AR301178

FORM I VOA-TIC 1/87 Rev.




. > Name: VERSAR INC. Contract:

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

!
EPA SAMPLE NO.

i

ss1s

Tab Code: VERSAR. Case No.: 391337 SAS No.:
‘trix-

Sample

Level:

Column:

SDG No.: 21

(soil/water) SOIL Lab Sample ID: ;;552
! !
wt/vol: —2.0 (g/mL) G ___ Lab File ID: x#gzg
}
(low/med) IOW _ Date Received: 11/14/90
% Moisture: not dec. ) Date Analyzed: 1i421429
\
(pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG \ Q
74~87~3=w==e====Chloromethane 11
74=83=9=wmne= -==Bromomethane 11
75-01-4=====--==Vinyl chloride 11
75-00=3======-=-Chloroethane 11
75-09=2==—weaca= Methylene chloride 5
67=64~]l==w—re——— Acetone 11
75-15-0====wmw=- Carbon disulfide
75=35=4mmmwcmwa- 1,1-Dichloroethene

75=34=3=~=we====], i~-Dichloroethane

'540=59~0========1,2-Dichloroethene (total)

67-66=3=ww=w====Chloroform

107=06~2-mmwaca- 1,2-Dichloroethane
78~93=3~wemwnwax 2~-Butanone
71=55=f~—rmmeau= 1,1,1-Trichloroethane
56=23-5~m=—an——- Carbon tetrachloride
108-05=4~==mme=- Vinyl acetate
75=27~4fm~wemmcn—= Bromodichloromethane
78~87=5=mwecanwx 1,2-Dichloropropane
10061~01=5===w=x cis-l 3-Dichloropropene_
79-01~6=wvroncen= Trlchloroethene
124-48~l=wcmcw=- Dibromochloromethane
79=-00~5~~rrwmrc=- 1,1,2-Trichloroethane

71-43~2==~======Benzene

10061~02-6~-----=-Trans-1,3-dichloropropene

75=-25-2=w=maca=a Bromoform
108-10~l~=======4-Methyl-2-pentanone
591=78=6=====- -~-2-Hexanone
127-18~4~=====~=Tetrachloroethene
79=34~5cmmcaca --1,1,2, 2-Tetrachloroethane

108-88-3--------Toluene

108~90~7=====~==~Chlorobenzene

[

(o)
oL POLLLLBTOOOUFEFLLOIELOOOOOWL

e
qgccccccccccccccccccccccccaccccccc

100=4l=f==m=—==- Ethylbenzene
100=42=5======== Styrene 1
1330-20=7===~= -=-Total Xxylenes

" FORM I VOA

1/87 Rev
VL

|
\



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

. J Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 39137 SAS No.:

§815 I

@

SDG No.: 21

Matrix: (soil/water) SOIL Lab Sample ID: 36852
Sample wt/vol: —35.0 (g/mL) G ___ Lab File ID: Y4929
Level:  (low/med) IOW __ Date Received: 11/14/90
]
% Moisture: not dec. __9 Date Analyzed: 11/27/90
Column (pack/cap) CAP Dilution Factor: 1.0
. CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS NUMBER‘ COMPOUND NAME . RT EST. CONC. Q
AR301180 ®
FORM I VOA-TIC 1/87 Rev. e

)




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

. 2 Name: VERSAR INC. Contract:
b Code: VERSAR Case No.: 391337 SAS No.:

Matrix:
Sample

Level:

]
$ Moisture: not dec. __9

EPA SAMPLE NO.

§816

SDG No.: 21

(soil/water) SOIL _ Lab sample ID: 36853
wt/vol: —5.0 (g/ml) & Lab File ID: Y4930
(low/med) oW Daté Received: ll[lié&g

Date Analyzed: 11/27/90

100-4l=4=-=-=--=-===Ethylbenzene

100-42=5======~=Styrene

1330-20-7---=-=-==Total xylenes

30

Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
© 74=87=3===w==~==Chloromethane 11 u
74-83=9===w=cw=-Bromomethane 11 U
75=01=4=========Vinyl chloride 11 (U
75=00=3memcmccan Chlorcoethane 11 U
75=-09=2w=mwene=- Methylene chloride 5 |J
67=64=]lwwmmmman~ Acetone 1l U
75=15~0==w—mwe==- Carbon disulfide 5 4]
75=35=4wm—mncn=- 1,1-Dichloroethene 5 U.
75=34=3vmccncana 1,1-Dichloroethane 5 U
540-59=0====m==- 1,2-Dichloroethene (total)___ 5 (U
‘ 67=66-3=~======—Chloroform 5 |u
107=06=2-mwcene= 1,2-Dichloroethane 5 U
78=93=3wmmencn=- 2-Butanone 11 U
71-55~6===mm—mu= 1,1,1~Trichloroethane 5 U
56=23=5=~==mea== Carbon tetrachloride 5 U
108=05=4==wm==== vVinyl acetate 11 |U
75=274fmmmemcn—— Bromodichloromethane S U
78=87=5=wmn————— 1,2=-Dichloropropane 5 U
10061~01=5=e=wm= cis-1,3-Dichloropropene 5 U
79=01=fwmmwmcn=a Trichloroethene 5 U
124-48-1-=~==~===Dibromochloromethane 5 |U
79=00=5-====e===1,1,2=Trichloroethane s U
71=43=2==wcrec== Benzene 5 U
10061-02=6=====- Trans-1,3-dichloropropene 5 U
75=25-2=~mcwnaa Bromoform 5 8)
108-10=l==w=na~- 4-Methyl~-2~-pentanone 11 U
591-78~6=-=mmean= 2-Hexanone 11 U
127=18=4~=mmcm=- Tetrachlorcethene 5 U
79=34~Secmmnnc-- 1,1,2,2-Tetrachloroethane_ 5 |U
108-88=3===e=—=~ Toluene 5 U
108-90=7=menccnx Chlorobenzene 5 U.
5 U

5 R
5 U

FORM I VOA

1/87 Rev.
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1E ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

: SS16
. J Name: w. Contract:
Lab Code: YERSAR Case No.: 39132 SAS No.: SDG No.: 21
Matrix: (soil/éater) SOIL Lab Sample ID: 36853
Sample wt/vol: —_—b:0 (g/mL) G ___ Lab File ID: Y4930
Level: (low/med) IOW Date Received: 11/14/90
% Moisture: not dec. __9 : Date Analyzed: 11/27/90
Column = (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: __ 0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

t 2 =~ =< = + - - BE - 2 - - - - - B - - - 7 J t 4

: AR301 182

. -~ .

FORM I VOA-TIC 1/87 Re.. !




A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

. 8817
) Name: VERSAR INC., Contract:
‘ab Code: VERSAR Case No.: 3913A SAS No.: __ SDG No.: 21
atrix: (soil/water) SOIL Lab Sample ID: 36854
Sample wt/vol: —5:0 (g/mL) G___ Lab File ID: Y4931
Level: (low/med) LOW___ Date Received: 11/14/90
$ Moisture: not dec. 4 10 Date Analyzed: 11/27/90
Column: (pack/cap) GCAP Dilution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMPOUND (vg/L or ug/Kg) UG/KG Q
74=87=3vmwemccn=- Chloromethane 11 U
74=83~fowmawceee=Bromomethane 11 U
75=01l=§{=========Vinyl chloride 11 U
75=-00=3~===w====Chloroethane 11 U
75-09-2-=~-~==-==Methylene chloride 6 |U
67=64~]lmmmnc= -==ACetone 11 U
75=15=0==wmcee== Carbon disulfide 6 U
75=35=fmmmme———— 1,1-Dichloroethene 6 U
75-34=3=========],1-Dichloroethane 6 |U
540=59=0-=====— 1,2-Dichloroethene (total)__ 6 |U
67=66=3m—m—mmn—— Chloroform 6 U
. 107=06=2=wcowee~= 1,2-Dichloroethane 6 U
7893 =3wcmcaceccax 2=-Butanocne 11 U
71-55=femmmmenn= 1,1,1-Trichlorocethane 6 14
56-23=5=~mmnccca Carbon tetrachloride 6 U
108~05~§~~=mow== Vinyl acetate 11 U
75=274=rwm————— Bromodichloromethane 6 U
78=87=5===mwm——— 1,2-Dichloropropane 6 U
10061=01~5~====m cis-1,3~-Dichloropropene 6 U
79-0l=fmmmmemen= Trichloroethene 6 U
124-48=1lw-mmee=- Dibromochloromethane 6 U
79=00=5cccnmncncaa 1,1,2-Trichlorocethane 6 U
71-43~2======e==-Banzene 6 U
10061-02-6=====-=-Trans-1,3~-dichloropropene___ 6 |U
75-25~2=>====eeeBromofornm 6 U
108-10-l========4-Methyl-2~-pentanone 11 U
591=78=6-=======2=-Hexanone 11 iU
127184 r—wmwmmma Tetrachloroethene 6 U
79=34=bevenara== 1,1,2, 2-Tetrachloroetnane 6 U
108-88=3=mwenan= Toluene 6 U.
108=-90=7w—o=ea== Chlorobenzene 6 U
100-41l~4~~-=--=-==Ethylbenzene 6 v
100-42=5========Styrene 6 U
1330=20=7===-~==Total lenes 6 U. - .|
= AR301)i83
. FORM I VOA 1/87 Rev.
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1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
8817
3 Name: VERSAR INC, Contract:
.Lab Code: VERSAR  Case No.: 39133 SAS No.: __ = SDG No.: 21 .
Matrix: (soil/water) SQIL Lab Sample ID: 36854
Sample wt/vol: -5:0 (g/ml) G Lab File ID: Y4931
Level: = (low/med) LOW__ Date Received: 11/14/90
% Moisture: not dec. __10 Date Analyzed: 11/27/90
Column . (pack/cap) GCAP Dilution Factor: 1.0
' CONCENTRATION UNITS:
Number TICs found: _0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
EEEEEXrEEEEEESEESERE | EECESREREETEREESERSEETENEEERERERXIE | FEEERXRIEE * ———_+— =
AR30116L

FORM I VOA-TIC

1/87 Rev.
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET :

EPA SAMPLE NO.

10061-01=5======cis~-1,3-Dichloropr
79=0l=fmmmmccce= Trichloroethene

opene

79-00=5-========],1,2-Trichloroeth
71-43~2=-==-=-==-==~Benzene

124«48=1w====ew=Dibromochloromethane

ane

75=25=2=weemee==Bromoforn

10061-02=-6-=----=Trans-1,3-dichloropropene v

108-10~1l~======~4~-Methyl-2-pentanone 1
591~78=@f=~=rewnaa 2-Hexanone 1
127-18~4~--~---=~Tetrachloroethene

79-34=5~wercnca 1,1,2,2-Tetrachloroethane
108-88=3-—wcean Toluene

108-90=7==me—e—= Chlorobenzene

100-4l=fowmemn== Ethylbenzene

100-42~5==m=== --Styrene

1330-20-7=~--=--=-=Total Xylenes

ssis
J Name: VERSAR INC. Contract:
i Code: VERSAR  Case No.: 3913A  SAS No.: SDG No.: 21
rix: (soil/water) SQOIL Lab Sample ID: 36855
|
Sample wt/vol: 5.0 (g/mL) G Lab File ID: Y4932
Level: (low/med) LOW Date Received: 11/14/90
: |
% Moisture: not dec. __10 Date Analyzed: 11/27/90
: [
Column: (pack/cap) CAP Dilgtion Factor: 1.0
CONCENTRATION UNITS: |
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=87=3ccnnccca- Chloromethane 11
74~83 =9 wcm—nnce- Bromomethane 11
75-01=4=========Vinyl chloride 11
75=-00=3=>=======Chloroethane 11
75-09=2~v=cmmna= Methylene chloride 6
67-64=]l=w=e==we=-pCcetoOne 11
75=15-0=mcemmaa=- Carbon disulfide
75=35=4mmmcenna=- 1,1-Dichloroethene
75-34=3======-==]1,1~-Dichloroethane
540-59=0===——==- 1,2-Dichloroethene (total)
67=66=3~cmcccen= Chloroform
107-06=2c=cme—== 1,2-Dichloroethane
78=93=3=cmweccee=-2-Butanone 1
71=55=f~========],1,1-Trichloroethane
56=23=5=~===-=-====Carbon tetrachloride
108-05=§~=wm===x= Vinyl acetate 1
75=-27-4~===-=-=-=-==Bromodichloromethane
78=87=5mcnrence— 1,2-Dichloropropane

gocaaQaaaaccaccaaaaadaaaaaaaaaagacacaaaaaccac

AN AR AN O

R3G 1185

FORM I
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|

1/87 Rev.
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

s§818
+ 2 Name: VERSAR INC. Contract:
Lab Code: YERSAR Case No.: 3913A SAS No.: SDG No.: 21
Matrix: (soil/water) SOIL Lab Sample ID: 36855
Sample wt/vol: _5.0 (g/mL) G Lab File ID: Y4932
Level: (low/med) IOW____ Date Received: 11/14/90
% uoisgure: not dec. __10 Date Analyzed: 11/27/90
Column (pack/cap) CAP __ Dilution Factor: 1.0
CONCENTRATION UNITS:

Number TICs found: _0 (ug/L or ug/Kg) UG/KG

CAS NUMBER l COMPOUND NAME RT EST. CONC. o)

* AR301186 )

FORM I VOA-TIC 1/87 R¢ ~ " ~ =




> Name: VERSAR INC. Contract:

ia

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

|

§819

ib Code: VERSAR  Case No.: 3913A  SAS No.:

 SDG No.: 21

trix: (soil/water) SOIL Lab Sample ID: 36856
Sample wt/vol: —5.0 (g/mL) & ___ Lab File ID: Y4946
Level: (low/med) 1O0W Date Received: 11/14/90

| |
% Moisture: not dec. __J11 Date Analyzed: 1142§4gg
Column: (pack/cap) GCAP _ Dilution Factor: *.Q
CONCENTRATION UNITS: | '
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74-87=3===w==we=wChloromethane 11
- 74-83~9~======w=Bromomethane 11
75=01=f==mm—mem—= vinyl chloride 11
75=00=3~~—ccvae Chloroethane 11
75=09=2-m—mmcaw Methylene chloride 6
67~64-]l——wmmm———— Acetone 11
75=18=0======«==Carbon disulfide
75=35=4f~mrwccca= 1,1-Dichloroethene
75=34=3~wmecncas 1,1-Dichloroethane
 540~59~0========]1,2~Dichloroethene (total)
67=66=3=—mwcnacan= Chloroform
. 107~06=2==w==—=- 1,2-Dichloroethane
78-93~3~wmcncena 2=-Butanone 1
71-55=f~wmnnncaa 1,1,1-Trichloroethane

56=23=5~==e«-e~=exCarbon tetrachloride
108~05-4~~=~=~-=-~Vinyl acetate

75=27~4~=~weee=cBromodichloromethane

78~87=5====~====]1,2~Dichloropropane
10061-01=5~=====cis~1,3~-Dichloropropene
79-01-6~=-=-=-=--===Trichloroethene '
124=48=l==mm===- Dibromochloromethane

- 79=00-5=~eme—e== 1,1,2-Trichloroethane
71-43=2==vmreu=- Benzene

10061-02-6-~----Trans-1,3-dichloropropene

75=25=2 =cae-e=-=-Bromoform

108~10=-1lw>=w====4-Methyl-2-pentanone
591-78=6~=======2~Hexanone

127-18~4~=~=w~==Tetrachloroethene

79=34~5~=cecc-e==],1,2,2-Tetrachloroethane

108~88=3~~=~=-===Toluene

108-90=7==-======Chlorobenzene

100~41-4~--=---=-=~Ethylbenzene

100-42-5=w=w=w==- Styrene

1330-20-7----=-=Total Xylenes

[y

e
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

. 8819

> Name: YERSAR INC. Ccontract:
Lab Code: VERSAR Case No.: 39132 SAS No.: SDG No.: 21 .
Matrix: (soil/water) SOIL ) , Lab Sample ID: 36856
Sample wt/vol: —35.0 (g/mL) G __ Lab File ID: Y4946
Level: (low/med) 1OW Date Received: 11/14/90

' L
%t Moisture: not dec. 1_1_1 Date Analyzed: 11/28/90
Column (pack/cap) CAP Dilution Factor: 1.0
o CONCENTRATION UNITS:

Number TICs found: __0 (ug/L or ug/Kg) UG/KG

CAS NUMBER I COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 1/87 Rev. .

N




1A ‘
VOLATILE ORGANICS ANALYSIS DATA SHEET

3 Name: VERSAR INC. Contract:

Lab Code: VERSAR Case No.: 3913A SAS No.:

rix:

Sample

Level:

$ Moisture: not dec. 10

EPA SAMPLE NO.

5820

!
SDG No.: 21

(soil/water) SOIL Lab Sample ID: 36?57
wt/vol: —5.0 (g/mL) G___ Lab File ID: Y4947
: |
(low/med) LOW ___ Date Received: 11/14/90

[

Daté Analyzed: 11/28/90

I,

Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS No. COMPOUND (ug/L or ug/Kg) UG/KG o)
74=87=3w=m—neee= Chloromethane 11 U
74=-83=9=mecwemwu- Bromomethane 11 U
- 75=0l=4=========Vinyl chloride i1 |u
75=00=3=========Chloroethane 11 |U
75=09=2=>=====«=Methylene chloride 6 |U
67=64~]l=======e=pAcetone i1 (v
75=15=0====~====Carbon disulfide 6 |U
75=35=4wwmmnrau= 1,1-Dichloroethene 6 U
75-34-3c—mmnmce= 1,1-Dichloroethane 6 |U
540-59~0-—=====~ 1,2~Dichloroethene (total)__ 6 U
67=66-3=——mewcn—n- Chloroform 6 U
. 107=06=-2===wma=- 1,2-Dichloroethane 6 U
78=93~3wrnccnce= 2-Butanone 11 U
71-55=f========~]1,1,1-Trichloroethane 6 |U
 56=23=5~==-~-=-==~Carbon tetrachloride 6 |U
108-05-4-==wem== Vinyl acetate 11 |U
 75-27-4====-----=Bromodichloromethane 6 |U
78=87=5==mmwrcac~ 1,2-Dichloropropane 6 9)
10061~01~5====~ -c1s-1 3-D1chloropropene 6 U
79=01=fr——w————- Trlchloroethene 6 U
124-48=l=~mew——=- Dibromochloromethane 6 U
79-00=5~===wwea-],1,2-Trichloroethane 6 U
71~43~2=========Benzene 6 U
10061=02=6======Trans-1,3-dichloropropene 6 iU
75-25=2=========Bromoform 6 U
108-10=1========4~Methyl-2-pentanone 11 U
591-78=f~=======2-Hexanone 11 U
127-18~4~~wwmeax= Tetrachloroethene 6 .|U
79=34=5=—vwoccc- 1,1,2,2-Tetrachloroethane 6 U
108-88-3~=cwm==- Toluene 6 |U
108-90-7=m~me=cn- Chlorobenzene 6 U
100=4l=f=mmwnn=- Ethylbenzene 6 U
100-42=5~=mocnw- Styrene 6 '|U
1330-20~7======- Total xylenes 6 MR30H
. " FORM I VoA 1/87 Rel -



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
Ss20
3 Name: VERSAR INC., Contract:
Lab Code: VERSAR Case No.: 3913A SAS No.: SDG No.: 21 .
Matrix: (soil/water) SOIL Lab Sample ID: 36857
Sample wt/vol: —5.0 (g/mL) & ___ Lab File ID: Y4947
Level: (low/med) IOW Date Received: 11/14/90
\J
$ Moisture: not dec. __10 Date Analyzed: 11/28/90
Column (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
2SR NE IREREIRIIEREI | SEITAE WERE:
- ARS01190 .
)

FORM I VOA-TIC 1/87 Rp~ ¥




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET ]
SEW1=-SWl
1 Name: VERSAR INC, Contract:
Lab Code: VERSAR Case No.: 2913 SAS No.: SDG No.: 21
.dtrix: (soil/water) WATER Lab Sample ID: 3;6858

Sample wt/vol: 5.0 (g/mL) ML __ Lab File ID: q6306

level: (low/med) LOW___ Date Received: 11/14/90

% Moisture: not dec. Date Analyzed: 1%42&429

Column: (pack/cap) PACK Dilution Factor: %,Q

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L oryug/Kg) UG/L { Q
74=-87=3wmcenveaa Chloromethane 10 4]

. 74-83~9=mecr—v=x Bromomethane 10 U
75=-01=4====~====Vinyl chloride 10 (U
75=-00=3e=w=ececee=Chloroethane 10 |U
75-09~2~=~=~====Methylene chloride 5 |B
67-64=]1=========Acetone 10 B
75-15-(0====~====Carbon disulfide 5 |U
75=35=4~========],1-Dichloroethene 5 U
75=34~3=—vcmcnce= 1,1-Dichloroethane 5 U
540-59~0=~-====-1,2-Dichloroethene (total)__ 5 |U
67=66=-3=———m———— Chloroform 5 U

. 107=06=2===eee== 1,2-Dichloroethane 5 (U
78=93=Jcwcancccnx 2-Butanone i0 |U
71=55=6f===w=====],1,1=-Trichloroethane 5 |U
56~23~5~=mennan= Carbon tetrachloride 5 |u
108-05-4~~=-=--~-==Vinyl acetate 10 U
75-27-4~=-~--=-=-~-Bromodichloromethane 5 |U
78«87 ~5w~ewsanae], 2-D1chloropropane 5 U
10061-01=-5===—== cis-l 3-D1chloropropene 5 |U
79-01=6=mmmcanan Trichloroethene 5 U
124-48~1~=======Dibromochloromethane 5 (U
79-00=5—crmcnnn- 1,1,2-Trichloroethane 5 |U
71-43=-2~===~====Benzene 5 u
10061-02=-6====-==Trans-1,3-dichloropropene 5 U
75-25=-2========eBromoform 5 |U
108-10-1========4-Methyl~2-pentanone 10 |U
591~78=6========2=-Hexanone 10 U
127-18~4--~--=-~==Tetrachloroethene 5 |U
79=34~5~cemcrana 1,1,2,2-Tetrachloroethane . 5 1]U
108-88~3=w=m==nax Toluene 5 4]
108~90=7ww=ema== Chlorobenzene 5 U.
100~4l1~4=vwoccnr= Ethylbenzene 5 U
100-42~5======== Styrene 5 |U
1330-20=7=====m-m Total xylenes 5 |vgR301 191

. FORM I VOA 1/87 Rev.

|
’



. 1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

SEW1l=-SW1
1 Name: VERSAR INC. Contract:
Lab Code: VERSAR  Case No.: 23913  SAS No.: SDG No.: 21
Matrix: (soil/water) WATER Lab Sample ID: 36858
Sample wt/vol: __ 5.0 (g/mL) ML__ Lab File ID:  U6306
Level: (low/med) LOW_ _ Date Received: 11/14/90
% Moisture: not dec. Date Analyzed: 11/24/90
Column (pack/cap) PACK _ ~ Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/L
CAS. NUMBER COMPOUND NAME RT EST. CONC, Q
EREREEEREEREIEIEENI | =1 . = WMERERNEERE | REERERERERSRNEE:S | s
AR301192 @

FORM I VOA-TIC 1/87 Rev. _



VOLATILE ORGANICS ANALYSIS DATA SHEET

I Name: VERSAR INC.

mrA SAMPLE NO.

SEW2-SW1
Contract:

lab Code: VERSAR

Case No.: 3913

SAS No.: SDG No.: 21

108«90=7==w=w=e=Chlorobenzene
100-41=4~=======Ethylbenzene

100-42~5-=======Styrene

1330-20=7===--==~Total xylenes

.trix: (soil/water) WATER Lab Sample ID: 36859
Sample wt/vol: —3.0 (g/mL) ML__ Lab File ID: U6309
level: (low/med) LOW _ - Date Received: 11/14/90
$ Moisture: not dec. Date Analyzed: 11/24/90
Column: (pack/cap). PACK Dilution Factor: ;Ag_____

: |
. CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74~87=3cmcmccnc= Chloromethane 10 |U
74~83=9«=veweca--Bromomethane 10 U
75-01=4~=~====~=Vinyl chloride 10 |U
75-00-3======~==Chloroethane i0 |u
75«09=2=~==w===w=Methylene chloride 4 |BJX
67~64=]l-=~=~=====AcetoOne 10 ¢)
75-15~0====reea= Carbon disulfide 5 |U
75=35-4=m—w=w= --=1,1=-Dichloroethene - 5 |UO
75-34-3~=====~===1,1-Dichloroethane 5 U
540-59-0-==v=m=- 1,2-Dichlorocethene (total)___ 5 |U
67=66~3====—=me- Chloroform 5 |U
107-06=2=======<], 2=-Dichloroethane 5 |U
. 78=93=3~===s=-==2-Butanone 10 |u
71=-55-6=-=====-==1,1,1-Trichloroethane 5 U
56=23=5=mmmweea- Carbon tetrachloride 5 |U
108-05-4~~-==-===Vinyl acetate 10  |U
75-27~4~~--=---=-=-Bromodichloromethane 5 |U
78-87=5====w====],2-Dichloropropane 5 |U
10061-01~5=~=wv== cis-1,3~-Dichloropropene 5 U
79=01=6==mmmm—== Trichloroethene 5 |U
124-48=lv=mwev=- Dibromochloromethane 5 |U
79=00=5=wereee==],1,2=-Trichloroethane 5 U
71=43-2======we=Benzene__ _ 5 |u
10061-02~6~===== Trans-1,3-dichloropropene 5 |U
75=25=2= === --Bromoform 5 |U
108-10=l==we=w= -4~-Methyl~2~-pentanone 10 - |U
591-78=6>rmmrw=- 2-Hexanone 10 " |U
127-18=4-======- Tetrachloroethene 5 |U
79=34=5=w=m=—=== 1,1,2, 2-Tetrachloroethane 5 (U
108~88~3wwercmccna Toluene 5 U
5 |u°
5 |U
5 11U
UR S’
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J— LA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
. SEW2~-SW1
I Name: VERSAR INC. Contract:
lab Code: VERSAR . Case No.: 3913 SAS No.: SDG No.: 21
‘uatrix: (soil/water) WATER. Lab Sample ID: 36859 .
Sample wt/vol: —5:0 (g/mlL) ML __ Lab File ID: U63909
Level: (low/med) LOW __ Date Received: 11/14/90
% Moisture: not dec. ‘ - Date Analyzed: 11/24/90
Column (pack/cap) PACK _ Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Kg) UG/L_
CAS NUMBER COMPOQUND NAME RT EST. CONC. Q
= ENEREEEIDIER | EEERERERBEYE | BSEEREERERIEERS: | I
l. 66-25-1 HEXANAL 24.22 8.0|J
AR30119L

FORM I VOA-TIC 1/87 Rev. - .



EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

SEW1SD1

> Name: VERSAR INC. Contract: 1
: ) ]
Lab Code: VERSAR_  Case No.: 39132  SaAS No.: __ SDG No.: 21
.trix: (soil/water) SOIL _ Lab Sample ID: 36860
Sample wt/vol: 5.0 (g/mL) G Lab File ID: Y?948
Level: (low/med) LOW Date Received: 1;[1542g
$ Moisture: not dec. __23 Date Analyzed: 14125[29
Column: (pack/cap) GCAP Dilution Factor: 1.0
‘ : |
CONCENTRATION UNITS: .
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
74=87=3we—men——- Chloromethane . 13 |U
74-83~9~cmmew—w- Bromomethane 13 |U
75-01=4f=—wcom———- Vinyl chloride_ 13 U
75=00=3vccwrcaa- Chloroethane 13 |U
75=-09=2vemwenne= Methylene chloride 6 |U
67=64=l==w======Acetone i3 |u
75=15~0=======«~Carbon disulfide 6 |U
75=35-4~========],1-Dichloroethene 6 |U
75=34=3=========],1=-Dichloroethane 6 |U
540-59~0=======~1,2-Dichloroethene (total)__ 6 |U
67=66=3~=mmmmenx Chloroform 6 |U
' 107-06=2==m=m=u- 1,2-Dichloroethane 6 |uU
78=93=3wmcecan=- 2-Butanone 13 U
71=-55=6=———m—m—= 1,1,1-Trichloroethane 6 U
56=23=5~mcamnnc= Carbon tetrachloride 6 U
108~05=4~mmcan- Vinyl acetate 13 U
75=27=4=mmmmene= Bromodichloromethane 6 |u
78-87=5===w==e==]1, K 2=-Dichloropropane 6 |U
10061=01=5===== cis~-1,3-Dichloropropene 6 |U
79=-01l-6==—=meen=- Trichlorcethene 6. lu
124-48=]l=w=mmem= Dibromochloromethane 6 U
79-00=5=—mr——an=- 1,1, 2-Trichloroethane 6 U
71-43=2~~mcccacn- Benzene 6 |U
10061~-02~6====== Trans-1,3-~dichloropropene 6 |U
75-25—2-------f-3romoform 6 |U
108-10=l=>======4=-Methyl-2-pentanone 13 |U
591-78=6~=======2~Hexanone 13 U
127-18-4---=-=-~==Tetrachloroethene 6 |U
79=34=5==ccecn=- 1,1,2, 2-Tetrachloroethane 6 |U
108~-88=3~==mwc=- Toluene 6 U
108-90~7~=~-=====Chlorobenzene 6 |U
100-4l=4=—emem== Ethylbenzene 6 |U
100-42-5=wwwena=- Styrene 6 |U
1330=20=7===w=== Total xylenes R8O IS5

. FORM I VOA 1/87 Rev.w’;, -

I
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iy EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
. SEW1SD1
. 1 Rame: YERSAR INC. Contract:
Lab Code: YERSAR Case No.: 3813A_  SAS No.:° SDG No.: 21 .
l{atrix: (soil/water) SOIL Lab Sample ID: 36860
Sample wt/vol: —5.0 (g/ml) G___ lab File ID: Y4948
level: (iow/med) oW Date Received: 11/14/%90
%t Moisture: not dec. _'_2_3_ Date Analyzed: 11/28/90
Colunmn (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT 'EST. CONC. Q

MEEEEEES | EREEEEEEEIRESE | ES===

AR301136

FORM I VOA-TIC 1 /07 Rov.



.. 3 Name: VYERSAR INC, Contract: SEW2SDL
b Code: VERSAR  Case No.: 3913A  SAS No.: SDG No:: 21
Qtrix: (soil/water) SOIL . Lab Sample ID: 36861 ‘
Sample wt/vol: —5.0 (g/mL) G____ Lab File ID: Y4951 |
Level: (low/med) IOW Daté Received: 1;115429
% Moisture: not dec. __29 Date Analyzed: Aizzgzgg

Colunmn:

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

'EPA SAMPLE NO.

(pack/cap) GCAP

CONCENTRATION UNITS:

CAS NO. COMPOUND

(ug/L or ug/Kg) UG/KG

Dilution Factor: ;Ag_____

Q

74=87=3>========Chloromethane

74=83«9==m=w—===Bromomethane

75-01l-femm—em—a=- Vinyl chloride

75=00=3~—cocmua- Chloroethane

75-09~2=========Methylene chloride

€67-64=lw——mccce= Acetone

75=15=0=mmncccna= Carbon disulfide

75=35-4cmcncnca= 1,1-Dichlorcethene

75=34=3emeewe=e=]1,1=Dichloroethane

540-59=0==w=====], 2=Dichloroethene (total)

67=66=3=mwcaa=a=Chloroforn

107-06=-2~==~===~=1,2-Dichloroethane

78+93=3===m~-==a=-2~-Butanone

71=55=6-=mmccca=- 1,1,1-Trichloroethane
56-23-5===~===~~=Carbon tetrachloride
108-05-4~~mmmmw= Vinyl acetate

75=27=4~====-===Bromodichloromethane
78-87=5~=we==e==],2=-Dichloropropane

10061-01-5------cis-1 3-Dichlcroprcpene
79- 01-6---------Trichloroethene

124~48~1=~=====«Dibromochloromethane
79-00=5-cmccnne= 1,1,2-Trichlorocethane
71-43-2~~====~<=Banzene

10061=02=6===w== Trans-1,3~dichloropropene

75=25=2cccncn==- Bromoform

108-10-1========4{-Methyl-2-pentanone
591=78=6rm=m====2-Hexanone

127=18=4~=======Tetrachloroethene

79=-34~5=cacnwea==],1,2,2-Tetrachloroethane

108=88~3========Toluene

108=-90=7=~=======Chlorobenzene

100=4l=§~=mw=ee=- Ethylbenzene

100-42=5-======~Styrene

1330-20-7------=-Total xylenes

)

T
SN NNNNSNNSNINNAS R NN SN

-
LaoacoaoaadacoacoacaaaqaccaccaaaaQqaccaacaacac
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

. . SEW2SDl

> Name: VERSAR INC. Contract:
Lab Code: VERSAR Case No.: 3913A SAS No.: SDG No.: 21
Matrix: (soil/water) SOIL ) Lab Sample ID: 36861
Sample wt/vol: —_—s0 (g/ml) G ____ Lab File ID: Y4951
Level: (low/med) 1OW _ Date Received: 11/14/90
% Moisture: not dec. 4 29 Date Analyzed: 11/28/90
Column (pack/cap) CAP Dilution Factor: 1.0

: CONCENTRATION UNITS:

Number TICs found: __0 ~ (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

iR301198 @

FORM I VOA-TIC 1/87 Rev..



EPA SAMPLE NO.

PN .
VOLATILE ORGANICS ANALYSIS DATA SHEET

SEW3SD1
v Name: VERSAR INC. Contract: ‘
Lab Code: VERSAR  Case No.: 3913A  SAS No.: ______  SDG No.: 21
‘trix: (soil/water) SOIL ) Lab Sample ID: §1§§§2
sample wt/vol: —5.0 (g/ml) & Lab File ID: Y4952
Level: (low/med) JOW Date Received: 11/14/90
$ Moisture: not dec. __24 Daﬁe Analyzed: 1izz§£gg
Column: (pack/cap) CAP Diiution Factor: QHJL_____
‘ CONCENTRATION UNITS:
CAS NO. COMPOUND _ (ug/L or ug/Kg) UG/KG Q
74-87~3~====-~=~Chloromethane 13
74~83=9w—mmmncu= Bromomethane 13
- | 75-01~4-vmmme——- Vinyl chloride 13
75-00=3~====w===Chloroethane 13
75-09=2>==~e=====Methylene chloride 7
67-64~lememnnnn= Acetone 13

75=15=0~=e======Carbon disulfide

75=35efm=macc=e=],1-Dichloroethene
75=34~3»========],1-Dichloroethane
540~-59~0========]1,2=Dichloroethene (total)__

67663 =mmmm—nn= Chloroform
. 107-06~2========1,2-Dichloroethane
78=93=3—mwncaca= 2=-Butanone 1
71-55-6=——wre——a- 1,1,1-Trichloroethane
56=23=5nccrccnan Carbon tetrachloride

108~05=4=~======Vinyl acetate
75=27=4=======~=-Bromodichloromethane
78-87~5=~=======],2=Dichloropropane
10061~01~5===~==cis=-1,3=-Dichloropropene
79-01=6===--==-===Trichloroethene
124-48~l~===w== -Dibromochloromethane
79-00=5==~=====-1,1,2-Trichloroethane
71~43~2~=~-==-===Benzene
10061-02-6~=-~=-=Trans~1,3-dichloropropene
75-25~2~=~===--~Bromoform ‘
1 108-10-1l~====--=i-Methyl-2-pentanone
591-~78=6~=~=====2=-Hexanone
127-18~4~====~==Tetrachloroethene
- 79=34~5=mmwne~==l,1,2,2-Tetrachloroethane
108-88=3========Toluene
108-90-7~--=-~-==Chlorobenzene
100-41-4-----~-~Ethylbenzene
100-42-5~=—=em== Styrene
1330-20=7==ww=-= Total xylenes

-
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
SEW3SD1
> Name: VYERSAR INC. Contract:
Lab Code: VYERSAR Case No.: 39133 SAS No.: SDG No.: 21 .
Matrix: (soil/water) SOIL Lab Sample ID:
Sample wt/vol: - 5.0 (g/mL) G Lab File ID: Y4952
level: (low/med) LOW___ Date Rece.f.ved: 11/14/%0
$ Moisture: not dec. __24 Date Analyzed: 11/28/90
Column (pack/cap) CAP '~ Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME ‘ RT EST. CONC. Q
EITEENEREREREEXIXTEIERE EEEECSEEREE | EZPREEEEESSNERES | ===
AR301200

FORM I VOA-TIC 1/87 Rev .




1 Neme: VERSAR INC. CQntrgct:
.b Code: VERSAR  Case No.: 3913 _ SAS No.: ____

Matrix:
Sample
Level:

£ Moisture: not dec.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

! _
3PA SAMPLE NO.

TRIP_BLANK

SDG Nq.: 21

(soil/water) WATER Lab Sample ID: isssa
wt/vols 5.0 (g/mL) ML _ Lab File ID:  U63l0
(low/med) LOW _ _ DaFe Received: il[lié&ﬂ

Date Analyzed: 11/24/90

Column: (pack/cap) PACK Dilution Factor: .0
' CONCENTRATION UNITS:
CAS NO. COMPOUND (uvg/L or ug/Kg) UG/L Q
74-87=3wm—cene—- Chloromethane 10
74-83~9m—rmrcc—- Bromomethane 10
75=0l-4~mmwnnw—- Vinyl chloride 10
75«-00=3=mcocaca- Chloroethane 10
75=09=2=cceccacax Methylene chloride 5
67-64=lwmccnccnna Acetone 10

 1330-20-7----=---Total xylenes

75=15=0====ee-==Carbon disulfide

75=35~4==eee====],l1-Dichloroethene

75=34~3»========],1-Dichloroethane

540-59~Q========],2-Dichloroethene (total)

67=66=3=———emaca- Chloroform
107-06=2=—=——eu= 1,2-Dichloroethane
78=93=3cocecnea- 2-Butanone
71=55=fmmcccacca 1,1,1-Trichloroethane
56=~23=5=mvcncnax Carbon tetrachloride

108-05-4~==~====Vinyl acetate

75-27=4~===w==-=Bromodichloromethane
78=87=5=w==e===~],2=-Dichloropropane

10061-01=5-==~=-=cis-1,3-Dichloropropene
79-01=6======~==Trichloroethene

124-48~1-==vom=- Dibromochloromethane
79-00=-5~ccemaca= 1,1,2-Trichloroethane
71-43-2==wweae=- Benzene

10061-02-6=~-=--=Trans-1,3-dichloropropene

75=25=2=====a-e-Bromoform

108-10~1========4~-Methyl-2-pentanone
591-78~6========2~-Hexanone

127-18=4~=======Tetrachloroethene

79-34~5~ccemncn- 1,1,2,2-Tetrachloroethane
108-88=3~~======Toluene

108-90=7==~===== Chlorobenzene
100=4l~4~=vmwe=- Ethylbenzene

100425 ==—cce== Styrene

=

(%}
Voo ovuLULLILLLLLLLIOKTUBIO LTt L1 !t

=

S I=

C3dggdCZGCZCCSC<3CC2GC3GC3GCSG<:C¢3C¢3G¢2G¢:&¢:G<=G

01b0|

FORM I VOA

1/87 Rev.
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1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

, TRIP_BLANK
I Name: VERSAR INC, Contract: b
Lab Code: YERSAR Case No.: 3913 SAS No.: SDG No.: 21
Matrix: (soil/water) WATER . Lab Sample ID: 36863
Sample wt/vol: —5.0 (g/mL) ML __ Lab File ID: uU631o0
Level: (low/med) L1OW Date Received: 11/14/90
$ Moisture: not dec. Date Analyzed: 11/24/90
Column (pack/cap) PACK _ Dilution Factor: 1.0

CONCENTRATION UNITS:
Number TICs found: __0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

= MEREIIERE | B EERECSEREREXES | Etsgmess

AR301202

FORM I VOA-TIC 1/87 Rev.i =

. e



Wersar Laboratories .
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ANALYTICAL DATA PACKAGE
General Chemistry Section

CLIENT: ICF-FAIRFAX

SITE: ARROWHEAD PLATING
CODE-BATCH: ICFARROW - 21
CONTROL #: 3913

DATE: 04-DEC-90

ANALYSIS: TOTAL CYANIDE

AR301203
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ANALYTICAL NARRATIVE
General Chemistry Section

DATE: 04-Dec-%0

CODE/CONTROL: ICFARROW / 3913
CLIENT/SITE: ICF-Fairfax / Arrowhead Plating
PROJECT/BATCH: 420.58 / 21

This task consisted of eight water and twenty-nine soil
samples .-which were analyzed for total cyanide according to the CLP
modified version of method 335.2 from Methods for the Chemical
Analysis of Water and Wastes, 1983 (MCAWW). Results for the soil
samples have been reported on an oven-dried basis.

Samples were received November 14, 1990, and were distilled
and analyzed from November 20 through 26. No analytical problems
were encountered, and holding times were met. All check standard
recoveries and duplicate precision results were within acceptable
limits, and blank results were below method detection 1limits.
Recovery for the distilled spike for sample SEW1-SD1 was low. An
analytical spike for this same sample yielded an acceptable
recovery. All other distilled spikes were acceptable, and no
other quality assurance problems were encountered.

Release of this data has been authorized by 1laboratory
managenent.

Sincerely,

Mtons @ Rt

Melanie J. Dillman -
General Chemistry Section

ﬂQQ@Ly{} for C Thompson
Approved for Release
Chris Thompson, Section Chief

AR30 1204
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Gereral Chemistry Section
ANALYSIS REPORT

DATE: 04~Dec-30 . PAGE) 1
CODE / CONTROL #31 ICFARRROW / 3313 *
CLIENT / SITE:s ICF-Fairfax / Arrowhead plating L
FROJECT / BATCH: 420.58 7/ 21 . E

--------.------------------------------.---.------Il.-----.-.;-..-.-- 88 2K 3N 3R B

1 | I Tetal I Total } - !
| LAB # } FIELD # | Cyanide | Cyarnide | N i
I ] b Cug/sl) 1 (mg/kg) 1 2 }
' ----..---I-----..---.------------.---------------ll-----------------.-- '
] 36888 | S5H1-SW3A | 2.84 I i ¥ 1
! 368893 | ST1-SW3 | 2.61 | ! g I
i 36830 | SEW1~-8W1 I 11.6 ) ) N ]
' 36831 | SEWa2-8W1 ] 4, 22 ] | ) |
] 36832 | ST3-SW3 I (2.50 ] i '} }
| 36833 | ST4-8SW3 I {2.%0 ] | { }
| 36894 | STS-SW3 i 2.61 | | 1 ]
! 2689% | 8T2~-5W3 I (2.%0 ] : | | ]
! 36865 | 85~-1 ( I 0.29 | 1 !
} 36866 | 8g-2 | I {0.27 ] N |
! 36867 | 85-3 ! I (0. 27 ] 1 |
| 36868 | 88-4 ! ! 0.36 | 1 I
i 36869 | 88-5 ] I (0.28 i ! I
} 36870 | 85-6 i I ¢0.28 ] I N
| 36871 | 88~7 } I (0.27 ! [ !
] 36872 | 85-8 | I <0.28 ] | !
} 36873 | s§5~3 ] I (0.286 | [ |
] 36874 | 88-10 ) I (0.27 } } §
i 36875 | 85-11 ] I (0.27 i } }
| 26876 | ss-12 ] 1 (0.27 | ) |
| 36877 | S5-13 | I (0. 27 ] ] |
} 36878 | S8-14 i I (0.28 ] | )
i 36873 | S5-1% ] i (0.287 ] | i
! 36880 | §5-16 | | <0.8287 | ] |
) 36881 | 85-17 | I (0.287 ! t |
} 36882 | S5-18 [ I (0.86 | i !
| 36883 | 88~-19 | I <0.28 | ! |
) 26884 | 88-20 | | 0. 40 | | I
] 36885 | SEW1~-8D1 ] I (0. 32 ] | I
i . 36886 | SEW2~-8D1 | I (0. 3% ) | ]
! 36887 | SEW3-8D1 ! I 0. 32 | | I
i 36896 | 8T1-8D3A } I (0.33 ] | I
| 36837 | 8T4-8D3 ] I ¢0.36 i ) }
} 368%8 | 8T5-5D3 I I (0.23 ] ) !
} 36899 | 5T2-8D3 ) I (0.34 I ¥ I
i 36900 | ST3-8D3 ] I (0. 318 | I ]
} 36304 + ~ ST1-8D3 ] I $0.34 j } |
}

wjd@m fs.f_____’fwfﬂe"w

LABORATORY MANAGER

4 AR301205
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Versar Laboratories ..

ANALYTICAL DATA PACKAGE
Metals Section

CLIENT: ICF-FAIRFAX

SITE: ARROWHEAD PLATING
CODE-BATCH: ICFARROW - 21
CONTROL #: 3913

DATE: 04-DEC-90




Versar Laboratories ..
TRACE METALS SECTIBN a ?
ANALYSIS NARRATIVE

| ‘
Versar Code: ICFARROW - 21 Date: December 4, 1990
Client: ICF-Fairfax .Site: Arrowhead Plating
Control Number: 3913 ;
|
This report contains metals analytical results for twenty-three
soils and two water samples which were received at Versar Laboratories,
Inc., on November 14, 1990. The samples were analyzed for the following
elements:

!
. i ; .
Aluminum Barium Cadmium ‘Calcium

Chromium Copper Iron .Lead
Mercury Nickel Potassium ‘Silver
Sodium. Zinc ’

i
Analytical Methods

v
i
f
V

The samples were prepared and analyzed by‘the Us EPA Tesf Methods for
Evaluating Solid Waste, SW 846, third edition. The water samples were
also analyzed by US EPA Methods for Analysis of Water and Wastes, Mar.

83 for copper, lead and silver. The following is a summary of the
methods: -

Water Preparation ' Method:
' ICP =~ 3010
. GFAA - 3020
| !
Soil Preparation Methed: '
. ICP - 3050 7 5
ICP Analysis , Method:
. 6010
GFAA Analysis fMethod:
Copper 220.2
Lead 239.2 ,
Silver [ 272.2 :
Mercury - Water/Soil Method:
Preparation/Analysis ‘ 7470/7471
j |
Percent Solids Determination Method.

(Exhlblt D, Sec. IV,
i Part F, D-84
|

aa301207
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Yersar Laboratories .

ICFARROW - 21
Analysis: SW 846, 3rd ed.

Page two .

The report is divided into the following sections. A description of
each part and any comments concerning them is provided below:

Analytical Results

Cover Page = ross reference list of the laboratory sample number and
the field sample number.

Form I - Summary of results for each sample.

Form IIA - Initial and continuing calibration verification results.
All ICP recoveries were within the 10 % control limits.
All graphite furnace atomic absorption (GFAA) and cold
vapor atomic absorption (CVAA) recoveries were within
the 20 % control limits.

Form IITI .- Initial and continuing calibration blanks and
preparation blank results. All blanks were less than
the instrumental detection limit (IDL) except for:

Initial or Continuing Calibration Blank - Ba, Fe
Water Preparation Blank - Al, cCa, Fe, Na, 2Zn
Soil Preparation Blank - Al, Ba, Fe, Na, Zn .

Form IV - ICP interference check sample. All recoveries were
within the 20 % control limits.

Form VA - Spike sample recovery results. All spike recoveries
were within the 25% control limits except for:

SEW1l~SW1l -~ Ag
Ss8-19 - Al
Form VI - Duplicate results. Al relative percent differences
(RPD's) between the sample and the duplicate were
between the 20% control limits except for:
SEW1l-SD1 - Ca, K
SEW1l-SW1l - Al, Pb

§s-19 - Ca, Cu '
AR301208




Yersar Laboratories .

ICFARROW - 21
Analysis: SW 846, 3rd ed.
Page three

Analytical Results (continued)
|
Form IX - ICP serial dilution results. all serial dilutions
agreed with the original sample results within the 10 %

control limits for all applicable elements;except for:
SEW1-SD1 - K, Na, 2Zn E
SEW1-SW1 - Zn - ' |

§8-19 - Cr, Cu, K, Zn

|
|
General Discussion :

The 1levels of the elements detecéed above the: instrumental
detection limit, may be considered typical of the method of analysis.
All analyses were performed within the requlred holding tlmes for metals.

The poor silver spike recovery was most likely the result of the
precipitation of silver chloride during the hydrochloric acid digestion.
The out of control spike recovery for aluminum may be attrlbuted to the
nonhomogeneous nature of the soil samples.

| [

As in the case of the aluminum spike recovery, the high duplicate
RPD's for aluminum, calcium, copper, and potassium may be due to the
nonhomogeneous nature of the soil samples. The out of control RPD for
lead may be attributed to the greater variability when the sample
concentration is at or near the instrumental detection 1imi§.

If there are any questions concernlng thls report, ﬁlease contact
Janet Jaufmann at (703) 750-3000.

i
)

Prepared by#;;%ll$

Reviewed byi

i
|
i
!
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COVER PAGE ~ INORGANIC ANALYSES DATA PACKAGE

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING .
Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
SOW No. : SW_846,_3RD ED.

Field Sample No. Lab Sample ID.
SEW1-SD1 36885
SEW1-SD1D____ 36885D
SEW1-SD1s___ 36885S
SEW1-SW1 36902
SEW1-SW1D__ 36902D
SEW1-SW1S___ 369028
SEW2-8D1 36886
. SEW2-5SW1 36903
~SEW3-SD1 36887
Ss-1 36865
§§8-10 36874
Ss-11 36875
§S-12 36876
SS-13 36877
S55-~14 36878
S§-~15 ' 36879
S5-16 36880
S8-17 36881
Ss-18 36882
ss-19 36883 .
ss-19___D____ 36883D
§s=19__ s 368838
S§-2 36866
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? - Yes/No YES
If yes - were raw data generated before '
application of background corrections ? Yes/No NO_

Comments:

Release of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or the Manager's designee, as
verified by the following signature.

Lab Manager:

Date: /2-49, ﬂRSO | 2 ’ 0

COVER PAGE - IN .

~ -~ -~ -



COVER PAGE - INORGANIC ANALYSES‘DATA PACKAGE

Client : ICF_FAIRFAX Site: ARROWHEAD_PLATING
’ Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
SOW No. : SW_846, 3RD_ED. | ’
Field Sample No. Lab Sample ID.
SS-20 36884
—_ss-3_ 36867 |
SS-4 36868
SS-5 T 36869
S5-6 36870
y ss-7 36871
: Ss5-8 36872 |
S5-9 T 36873

Were ICP interelement corrections applied ? . Yes/No YES
Were ICP background corrections applied ? é Yes/No YES
If yes - were raw data generated before .
application of background corrections ? ‘ . Yes/No NO_
Comments:

Reléase of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or the Manager's de51gnee,‘as

verified by the following signature. |
Lab Manaqer. __/cm M

Date. i ‘{‘

COVER PAGE - IN |
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Client :

ICF_FAIRFAX

Lab Name: VERSAR_INC.

Control No.: 3913

1

INORGANIC ANALYSES DATA SHEET

Site: ARROWHEAD PLATING_

FIELD SAMPLE NO.

SEW1-SD1

|

Code: ICFARROW Batch: 21

Matrix : SOIL Lab Sample ID: 36885
Level (low/med): Date Received: 11/14/90_
% Seolids: __77.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte |Concentration|{C| Q M
7429-90-5_|Aluminum__ 7150 _ P_
7440-36-0_jAntimony__ _ NR
7440-38-2_|Arsenic - NR
7440-39-3_ |Barium 22.7_ P_
7440-41-7_|Beryllium_ _ NR
|7440-43-9_ | Cadmiunm 0.63,U P_
7440-70-2_|Calcium 240| _ P_
7440-47-3_|Chromium__ 7.6|_ P_
7440-48-4_|Cobalt B NR
7440-50-8_ | Copper 35.8]_ P_
7439-89-6_|Iron 10400 _ P_
7439-92-1_|Lead s.9|_ P_
7439-95-4_|Magnesium_ _ NR .
7439-96-5_|Manganese_ - NR
7439-97-6_|Mercury 0.1310 cv
7440-02-0_{Nickel 1.5|U P_
7440-09~7_|Potassium_ 3681 _ P_
7782-49~-2_|Selenium__ - | NR
7440-22-4_{Silver 0.63|T P_
7440-23~5_|Sodium 172} _ P_
7440-28~0_|Thallium _ NR
7440-62-2_|Vanadium__ _ NR
7440-66-6_|Zinc 22.3|_ P_
Cyanide _ NR
Coclor Before: BROWN Clarity Before: Texture: FINE_
Color After : YELLOW Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN iR301212 @



1 ' FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET |

. SEW1-SW1
Client :

ICF_FAIRFAX Site: ARROWHEAD PLATING_

. Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW A Batch: 21
Matrix : WATER

Lab Sample ID: 36302
Level (low/med):

Date Rece;ived: 11/14/90_
% Solids: __ 0.0 :

¢ f :
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. | Analyte |Concentration|{c| Q@ ‘M
7429-90-5_|Aluminum__ 137|_|° P_
7440-36-0_|Antimony_ _ NR
7440-38-2_|Arsenic - NR
7440-39-3_iBarium 21.1)_1._ P_
7440-41-7_|Beryllium_ Il NR
7440-43-9_|Cadmium 5.0{U}{_ P_
7440-70-2_[Calcium 4700 _|. P_
7440~47-3_|Chromium__ 6.0{U|_ P_
7440-48-4_|Cobalt I D §
7440-50-8_| Copper 6.9 _1I|_ F_
7439-89-6_|Iron so6|_ | |p”
7439-92-1_|Lead 2.0{_|° F_
. 7439-95-4_ |Magnesium_ - NR
7439-96~-5_|Manganese_ - NR|
7439-97-6_|Mercury 0.201U}_ cvi
7440-02-0_|Nickel 12.0{U|_ P_|
7440-09-7_|Potassium_ 15800 |_ P_|
7782-49-2_{Selenium__ _ NR|
7440-22-4_(Silver 1.0{U}_ F_
7440-23-5_|Sodium 116000|_|_—___ |P_|
7440-28-0_{Thallium__ _ NR|
7440~62~2_|Vanadium _ _ NR|
7440-66-6_{2Zinc 14.8(_|_ P_
Cyanide 1 NR
Color Before: GREY Clarity Before: CLOUDY Texpure:
Color After : COLORLESS Clarity After: CLEAR_ .  Artifacts:
Comments: %
| AR301213
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1 . FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING SEwemen \
Lab Name: VERSAR_INC. Control No.: 3913____ Code: ICFARROW Batch: 21

Matrix : SOIL Lab sample ID: 36886__
Level (low/med): Date Received: 11/14/90_

$ Solids: __71.3

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Ceoncentration|cC Q M
7429-50-5_|Aluminum__ 4400|_ P
7440-36-0_{Antimony_ : _ NR
7440-38~2_|Arsenic _ NR
7440-39-3_|Barium 14.0|_ P_
7440-41-7_|Beryllium_ i NR
7440-43-9_|{Cadmium 0.67|U P_
7440-70-2_(Calcium 233\ _ P_
7440-47-3_|Chromium__ 3.8(_ P_
7440-48-4_|Cobalt _ NR
7440-50-8_ | Copper 7.8)_ P_
7439-89-6_|Iron 8350 _ P_
7439-92-1_|Lead 4.5|U P_
7439-95-4_|Magnesium_ - NR
7439-96~5_|Manganese_ _ NR .
7439-97-6_|Mercury 0.14|T cv
7440-02-0_|Nickel 1.6|U P_
7440-09-7_|Potassium_ 187 _ P_
7782-49-2_|Selenium__ l_ NR
7440-22-4_|Silver 0.67(U P_
7440-23-5_|Sodium 129 _ P_
7440-28-0_|Thallium__ _ NR
7440-62~2_|[Vanadium _ _ NR
7440-66-6_|Zinc 11.8]|_ P_

Cyanide _ NR
Color Before: BROWN Clarity Before: Texture: FINE
Color After : YELLOW___ Clarity After: CLEAR =  Artifacts:
Comments:
ARSU1Zih
FORM I - IN



: 1 FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET .

SEW2-5W1

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING_

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21

Matrix : WATER

Lab Samp;e ID: 36903

Level (low/med): Date Received: 11/14/90_

FORM I - IN

% Solids: __ 0.0 !
Concengration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |ConcentrationiC| Q M.
7429-90-5_|Aluminum__ 5850 _ P
7440-36-0_{Antimony - NR
7440-38-2_|Arsenic - NR
7440-39~3_|Barium 41.3§_ P_
7440-41-7_|Beryllium_ _ NR
7440~43-9_|Cadmiunm 5.0{U0 P_
7440-70-2_{Calcium 4200 _1|. P_
7440-47-3_{Chromium _ 7.6|_1. P_
7440-48-4_|Cobalt S R NR
7440-50-8__ | Copper 7.61_|_ F_
7439~-89-6__|Iron 1750 _|_ P_
7439~92-1 |Lead 3.9{_|_ F_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ _ NR
. 7439-97~6_|Mercury 0.20(U|_ cv
7440-02-0_|Nickel 12.0|U|_ P_
7440-09-7_|Potassium_ 13400} _)_ P_
7782-49-2_|Selenium _ NR
7440-22-4_|Silver 1.0(U}_ F_
7440-23-5_|Sodium____ 98700 _|_ P_
7440-28-0_|Thallium__ _ NR}| .
7440-62-2_|Vanadium__ _i_l= NR
7440-66~6_|Zinc 17.0)_|__ P_
Cyanide _ NR
Color Before: GREY Clarity Before: CLOUDY Texture:
Color After : COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
9



1 ‘ FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Client : ICF_FAIRFAX

SEW3-SD1
Site: ARROWHEAD_ PLATING

Code: ICFARROW Batch: 21__.

Lab Sample ID:

Lab Name: VERSAR_INC. Control No.: 3913

Matrix : SOIL

36887

Level (low/med):

Date Received: 11/14/90_

% Solids: __75.5

Concentration Units (ug/L or mg/kg dry

Color After

Comments:

Color Beforé: BROWN

¢ YELLOW

Clarity Before:

Clarity After: CLEAR_

weight): MG/KG
CAS No. Analyte Concentration|{cC Q M

7429~90-5_|ATuminum__ 13200/ _ F_
7440~36-0_|Antimony___ _ NR
7440-38-2_|Arsenic _ NR
7440-39-3_ | Barium 40.2|_ P_
7440~41-7_(Beryllium_ _ NR
7440-43-9_|Cadmium 0.66(T P_
7440-70-2_|Calcium 501 _ P_
7440-47-3_)Chromium__ 16.8|_ P_
7440-48-4_}Cobalt _ NR
7440~50-8_| Copper 60.1} P_
7439-89-6_| Iron 12100]_ P_
7439-92-1_|Lead 33.3|_ P_
7439-95-4_|Magnesium_ _ NR .
7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury 0.13(T cv
7440-02-0_|Nickel 3.3|_ P_
7440-09-7_|Potassium_ 679 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.66{U P_
7440-23-5_|Sodium 314 _ P_
7440-28-0_|Thallium__ - NR
7440-62-2_|Vanadium__ - NR
7440-66-6_|Zinc 47.9]_ P_

Cyanide - NR

Texture: FINE_

Artifacts:

 FORM I - IN

AR301216




1
INORGANIC ANALYSES DATA SHEET

client : ICF_FAIRFAX

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROWé Batch: 21

Site: ARROWHEAD_PLATING_

i

FIELD SAMPLE NO.

}

SS-1

Matrix : SOIL : Lab Samp}e ID: 36865__

Level (low/med):

$ Solids: __85.7 ¢

Concentration Units (ug/L or mg/kg dry weight): M?/KG

Date Rec?ived: 11/14/90_’

CAS No. Analyte Concentration|C| Q M
7429-90-5_|Aluminum__ 7680 _ P_
7440-36-0_|Antimony - NR
7440~38-2_|Arsenic . _ NR
7440-39-3_|Barium 39.6|_ P_
7440-41-7_|Beryllium_ = NR
7440-43-9_|Cadmium 0.58(0 P_
7440-70-2_|Calcium 751 _ P_
7440-47-3_|Chromium__ 6.9 P_
7440-48-4_|Cobalt - NR
7440-50-8_ | Copper 14.7|_ P_
7439-89-6_|Iron 9270 P_
7439-92-1_|Lead 6.0|_ P_
7439-95-4_|Magnesium_ - NR
7439-96~5_|Manganese_ — NR
7439-97-6_|Mercury 0.12|0 cv
7440-02-0_|Nickel 3.8(_ P_
7440-09-7_|Potassium_ 298| _ P_
7782-49~2_|Selenium__ _ NR
7440-22-4_|Silver 0.58|T| P_
7440-23-5_|Sodium 64.8|_ P_
7440-28-0_(Thallium__ _ NR
7440-62-2_|Vanadium__ _ NR
7440-66-6_|Zinc 16.4|_ P_

Cyanide ‘ _ NR
|
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After : YELLOW__ _ Clarity After: CLEAR_: Artifacts:
Comments: ;
j {
: F‘hﬁl‘l\lﬁy-—.
g HihoUl gl /
\ N

FORM I - IN



Client : ICF_FAIRFAX

1

INORGANIC ANALYSES DATA SHEET

Site: ARROWHEAD_PLATING_

Lab Name: VERSAR_INC. Control No.: 3913 Code:

Matrix : SOIL

Level (low/med):

% Solids: __92.2

FIELD SAMPLE NO.

$S~-9 l

ICFARROW Batch: 21

Lab Sample ID: 36873

Date Received: 11/14/90_

2
@
~
=
Q

¢
Concentration Units (ug/L or mg/kg dry weight):
CAS No. | Analyte |Concentrationi|C{ 'Q

7429-90-5_|Aluminum__ €930 _
7440-36-0_|Antimony _
7440-38~2_|Arsenic -
7440-39-3_|Barium 31.8|_
7440-41-7_1Beryllium_ -
7440-43-9_|Cadmium 0.53|T
7440-70-2_|Calciunm 6140|
7440-47-3_|Chromium__ 6.6|_
7440-48-4_|Cobalt _
7440-50-8_| Copper 13.3}_
7439-89-6_|Iron 8300
7439-92-1_|Lead 6.8)
7439~-95-4_(Magnesium_ _
7439~-96-5__|Manganese_ —
7439-97-6_|Mercury 0.11|U
7440-02~-0_[Nickel 3.3 _
7440-09-7_|Potassium_ 500 _
7782-49-2_|Selenium__ -
7440~22~-4_iSilver 0.531{U
7440-23-5_|Sodium 131 _
7440-28-0_|Thallium__ -
7440-62-2_|Vanadium 1
7440-66-6_|2inc 14.7|_

Cyanide _

Color Before: ORANGE
Color After : YELLOW

Comments:

A AR AR EE AR S A T i e

Clarity Before:

Clarity After: CLEAR_

Texture: MEDIUM
Artifacts:

FORM I - IN

AR301218 @
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Client

ICF_FAIRFAX

Site: ARROWHEAD_ PLATING_

1

INORGANIC ANALYSES DATA SHEET

|

FIELD SAMPLE NO.

§8-10

Lab Name: VERSAR_INC. Control No.: 3913____  Code: ICFARROW Batch: 21

Matrix

'+ SOIL

Level (low/med):

$ Solids: __91.9

Units (ug/L or mg/kg @ry

Lab Sampye ID: 36874

Date Rece#ved: 11/14/90_

Concentration weight): MG/KG
CAS No. Analyte |[Concentration|{C| @ M
7429-90-5_|Aluminum__ 8020 _ P
7440-36-0_jAntimony__ _ NR
7440-38-2_|Arsenic i NR
7440-39-3_|Barium 25.0]|_ P_
7440-41-7_|Beryllium N NR
7440-43~-9_|Cadmium 0.531U}. P_
7440-70-2_|Calcium 350 _|{. P_
7440-47-3_{Chromium 7.5 1. P_
7440-48-4_|Cobalt - NR
7440-50-8_|Copper 3.40_1. P_
7439-89-6_|Iron 9560 _|_ P_
7439-92-1_|Lead 7.11_1. P_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury 0.11]U)|_ cv
7440-02-0_|Nickel 2.5|_|_ P_
7440-09-7_|Potassium_ 292|_|_ P_
7782-49-2_;Selenium __ _ NR
7440-22-4_|Silver 0.53(T|_ P_
7440-23-5_|Sodium 354 _j_ P_
7440-28-0_|Thallium _ NR
7440-62-2_|Vanadium _ _ NR
7440-66~6_|Zinc 9.8| (- ip_

Cyanide _ NR|

!

|

Color Before: ORANGE Clarity Before: Te%ture: MEDIUM

Color After : YELLOW Clarity After: Artiﬁacts:
i

' Comments: e |
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INORGANIC ANALYSES DATA SHEET

1

FIELD SAMPLE NO.

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING ssmii ‘
Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21__.__
Matrix : SOIL Lab Sample ID: 36875__
Level (low/med): Date Received: 11/14/90_

% Solids:

__90.3

Concenfration Units (ug/L or mg/kg dry

weight): MG/KG

CAS No. Analyte |Concentration|{C| Q M
7429-90-5_|Aluminum__ 10200 _ P_
7440-36~0_|Antimony i _ NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 41.6) _ P_
7440-41-7_|Beryllium_ . NR
7440-43-9_ | Cadmium 0.53|0 P_
7440-70-2_|Calcium 573|_ P_
7440-47-3_|Chromium__ 8.9|_ P_
7440-48-4_|Cobalt - NR
7440-50-8_|Copper 3.4 _ P_
7439-89-6_|Iron 11900 _ P_
7439~92-1_|Lead 7.1}_ P_
7439-95-4_(Magnesium_ _ NR .
7439-96-5_|Manganese_ _ NR
7439-97-6_ |Mercury 0.11|U cv
7440-02-0_|Nickel 3.8|_ P_
7440-09~7_|Potassium_ 369 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|{Silver 0.53|U P_
7440-23-5_(Sodium 138 _ P_
7440-28-0_|Thallium__ B NR
7440-62-2_|Vanadium__ - NR
7440-66-6_|Zinc 15.4|_ P_

: Cyanide _ NR
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After : YELLOW_ __ Clarity After: CLEAR_ Artifacts:
Comments:
AR301220

FORM .I ~ IN



i

1 FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

|

§8-12

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING_

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW K Batch: 21

Matrix : SOIL

FORM I - IN

Lab Sample ID: 36876
Level (low/med): Date Recéived: 11/14/90_
$ Solids: __ 90.7 » 1
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|cC Q M
7429-90-5_|Aluminum__ 7230 _ B_
7440-36-0_|Antimony _ NR
7440-38-2_|Arsenic _ NR
|7440-39-3_|Barium 29.8_|. P_
7440-41-7_|Beryllium_ I NR
7440-43~9_|Cadmium 0.53|U}. P_
7440-70-2_{|Calcium 2220 _J. P_
7440-47-3_|Chromium__ 6.9 |_ P_
7440-48~-4_|Cobalt I ____INR
7440-50-8_|Copper 4.5 _1_ P_
7439-89-6_|Iron 9620 _|_ P_
7439~92-1_|Lead 7.0{_|" P_
7439-95-4_|Magnesium_ _ NR
. 7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury 0.11{U]_ Ccv|
7440-02-0_|Nickel 2.5{_|" P_|
7440-09-7_|Potassium_ 453|_|_ P_|
7782-49-2_|{Selenium__ _ NR
7440-22-4_|Silver 0.53|0| P_|
7440-23-5_jSodium 194 _|_ P_i
7440-28~0_|Thallium _ N NR
7440-62-2_|Vanadium__ _ NR|
7440-66-6_|Zinc 10.6|_|_ P_
Cyanide _ NR
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After : YELLOW Clarity After: CLEAR_ Artifacts:
Comments: ‘ 3
AR3UT2Z]



FIELD SAMPLE NO.

1
INORGANIC ANALYSES DATA SHEET

SS5-13
client : ICF_FAIRFAX Site: ARROWHEAD_PLATING \

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21 .
Matrix : SOIL

Lab Sample ID: 36877

Level (low/med): , Date Received: 11/14/90_

$ Solids: __ 90.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte ' |Concentration|C Q M
7429-90-5_|Aluminum__ 7740} _ P_
7440-36-0_|Antimony_ — NR
7440-38-2_|Arsenic : - NR
7440-39-3_|Barium 32.8]_ P_
7440-41-7_|Beryllium _ NR
7440-43-9_[Cadmiunm 0.53|0 P_
7440-70-2_|Calcium 1510 _ P_
7440-47-3_ | Chromium__ 7.6|_ P_
7440-48~4_|Cobalt _ NR
7440-50-8_| Copper 5.5} _ P_
7439-89~-6_(Iron 10800 _ P_
7439-92-1_ | Lead 7.5|_ P_
7439-95~-4_|Magnesium_ _ NR .
7439-96~5_|Manganese_ - NR
7439-97-6_|Mercury 0.11}U cv
7440-02-0_|Nickel 2.6 _ P_
7440-09-7_|Potassium_ 3s4|_ P_
7782-49-2_|Selenium __ _ NR
7440-22-4_|silver 0.53|U P_
7440-23-5_|Sodiun 163 _ P_
7440-28-0_|Thallium__ _ NR
7440-62-2_|Vanadium _ _ NR
7440-66-6_|2Zinc 13.0(_ P_

Cyanide _ NR
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After : YELLOW__ _ Clarity After: CLEAR_ Artifacts:
Comments:
AR301222

FORM I - IN .



Client : ICF_FAIRFAX

INORGANIC ANALYSES DATA SHEET :

1 FIELD SAMPLE NO.

!

: SS-14
Site: ARROWHEAD_PLATING_

|

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROw Batch: 21

Matrix : SOIL

Level (low/med):

Lab Saméle ID: 36878

Date Re?eived: 11/14/90_

$ Solids: __ 90.1 " |
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte |[Concentrationic| @ M

7429-90-5_|Aluminum__ 9330|_ P_
7440-36-0_|Antimony - NR
7440-38-2_|Arsenic - NR
7440-39-3_|Barium 36.1}_ P_
7440-41-7_|Beryllium_ - NR
7440-43~9_ | Cadmium 0.521U P_
7440-70-2_|Calcium o11) |___ |p_
7440-47-3_|Chromium 9.3 _ P_
7440-48~-4_|Cobalt - NR
7440-50~8_| Copper 8.5|_ P_
7439-89~-6_|Iron 11700 _ P_
7439-92-1_|Lead 6.8 P_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury- 0.11,U cv
7440-02-0_|Nickel 3.8 _ P_
7440~09-7_|Potassium_ 375|_ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.52}U P_
7440-23-5_| Sodium 136 _ P_
7440-28-0_|Thallium__ _ NR
7440-62-2_|Vanadium__ _ NR
7440-66-6_|Zinc 15.3|_ P_

Cyanide _ NR

Color Before: BROWN
Color After : YELLOW

Comments:

Clarity Before: Téxture: MEDIUM

Clarity After:LCLEAR_. Artifacts:

FORM I - IN

AR301223
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Client :

Lab Name: VERSAR_INC. Control No.: 3913

Matrix :

ICF_FAIRFAX

SOIL

Site: ARROWHEAD_PLATING_

Level (low/med):

% Solids: __ 90.8

1l

INORGANIC ANALYSES DATA SHEET

Code:

FIELD SAMPLE NO.

55-15

ICFARROW Batch: 21

Lab Sampie ID:

Date Recéived:

Color Before: ORANGE

Color After

Comments:

YELLOW

Clarity Before:

Clarity After:

CLEAR_

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |[Concentration|C| Q M
7429-90-5_|Aluminum__ 6850 P_
7440-36-0_|Antimony___ - NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 27.3]_ P_
7440-41-7_|Beryllium_ N NR
7440-43-9_|Cadmiun 0.53{U P_
7440-70-2_(Calcium 1320 _ P_
7440-47-3_{Chromium__ 6.4 _ P_
7440-48~-4_|Cobalt - NR
7440-50~8_| Copper 10.2)_]. P_
7439-89-6_|Iron gsio} |’ P_
7439-92-1_ | Lead 7.8|_|" P_
7439-95-4_|Magnesium_ - NR
7439-96-5_|Manganese_ _ NR
7439-97=-6_|Mercury 0.1119U). cv
7440-02-0_([Nickel 2.4 1. P_
7440-09-7_|Potassium_ 303|_|_ P_
7782-49-2_|Selenium - NR
7440-22-4_|Silver 0.53|U|_ P_
7440-23~5_]Sodium 83.3|_1. P_
7440-28~0_{Thallium__ _ NR
7440-62-2_|Vanadium__ - — NR
7440-66-6_|Zinc 11.3|_|. P_

Cyanide - NR

|

{
i

Te#ture: MEDIUM

Artifacts:

|
t

FORM I - IN

AR301224
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11/14/90_



1 FIELD SAMPLE NO,
INORGANIC ANALYSES DATA SHEET

sS-16
Client : ICF_FAIRFAX Site: ARROWHEAD PLATING

Lab Name: VERSAR_INC. Control No.: 39513 Code: ICFARROW Batch: 21
Matrix : SOIL

Lab Sample ID: 36880

Level (low/med): Date Received: 11/14/90_

$ Solids: __S1.0

concenttation Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentrationi{C{ Q M
7429-90-5_|Aluminum__ 6210 _ P_
7440-36-0_|Antimony - NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 20.9} _ P_
7440-41-7_|Beryllium_ i NR
7440-43-9_|Cadmium 0.52|U P_
7440-70-2_jCalciunm 765 _ P_

'17440-47-3_|Chromium__ 5.2¢_ P_
7440-48-4_|Cobalt _ NR
7440-50-8_ | Copper 5.4_ P_
7439-89-6_|Iron 13400 _ P_
7439-92-1_|Lead 5.0(_ P_
7439-95-4_|Magnesium_ NR .
7439-96-5_|Manganese_ - NR
7439-97-6_|Mercury 0.11}U cv
7440-02-0_|Nickel 2.2 _ P_
7440-09-7_|Potassium_ 251 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.52{U P_
7440-23-5_|Sodium 459 _ P_|.
7440-28-0_|Thallium__ _ NR|
7440~62-2_{Vanadium__ _ NR
7440-66~6_|2inc 10.8|_ P_
Cyanide _ NR
Color Before: ORANGE__ Clarity Before: Texture: MEDIUM
Color After : YELLOW__ Clarity After: CLEAR_ Artifacts:
Comments:
iR301225
FORM I - IN " ’



Client :

ICF_FAIRFAX

l e e AT R |
INORGANIC ANALYSES ‘DATA SHERT

Site: ARROWHEAD_PLATING

FIELD SAMPLE NO.

§8=17

Lab Name: VERSAR_INC. Contrel No.: 3913 Code: ICFARROW Batch: 21

Matrix :

SOIL

Level (low/med):

% Solids:

__90.0

A
£ <

Concentration Units (ug/L or mg/kg dry

Lab Sample ID:

Date Received:

weight): MG/KG

36881

11/14/90_

CAS No. Analyte Concentration|cC Q M
7425-90-5_|Aluminum ___ 7160 _ P_
7440-36-0_JAntimony___ _ NR
7440-38-2_|Arsenic - NR
7440-39-3_[Barium 25.6_ P_
7440~41-7_|Beryllium_ I NR
7440-43-9_|Cadmium 0.54|U P_
7440-70-2_(Calcium 1090} _ P_
7440-47-3_|Chromium 6.5(_ P_
7440-48-4_|Cobalt - NR
7440~50-8_|Copper 1.2 _ P_
7439-89~6_|Iron 11000 _ P_
7439-92~1_|Lead 6.6} P_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ - NR
7439-97-6_|Mercury 0.11|U cv
7440-02-0_[Nickel 1.6 _ P_
7440-09~7_|Potassium_ 328 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.54{0| P_
7440~23-5_|Sodium 100 _ P_
7440~-28-0_|Thallium__ _ NR
7440~62-2_|Vanadium__ - NR
7440-66-6_|2inc 11.1§_ P_

Cyanide _ NR
Color Before: ORANGE Clarity Before: Texture: MEDIUM
Color After : YELLOW_ Clarity After: CLEAR_ Artifacts:

Comments:
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Client : ICF_FAIRFAX
Lab Name: VERSAR_INC.

Matrix : SOIL

Control No.:

1 FIELD SAMPLE NO,.

INORGANIC ANALYSES DATA SHEET

Ss-18 \
Site: ARROWHEAD_PLATING

3913 Code: ICFARROW Batch: 21

Lab Sample ID:

Level (low/med):

% Solids: __90.0

36882

Date Received: 11/14/90_

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7429-90-5_|Aluminum__ 7500 _ P_
7440-36-0_|Antimony__ _ NR
7440-38-2_|Arsenic - NR
7440-39-3_|Barium 30.4|_ P_
7440-41-7_|Beryllium_ _ NR
7440-43-9_ | Cadmium 0.54|U P_
7440-70-2_|Calcium 584 | _ P_
7440-47-3_|Chromium 7.0|_ P_
7440-48-4_|Cobalt - NR
7440-50-8_|Copper 3.2 _ P_
7439-89-6_|Iron 9720|_ P_
7439-92~1_|Lead 8.4|_|____ ip_ .
7439-95-4_|Magnesium_ - NR
7439-96-5_|Manganese_ - NR
7439-97-6_|Mercury 0.10|U cv
7440-02-0_|Nickel 2.5|_ P_
7440~09-7_|Potassium_ 257 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|8ilver 0.54|U P_
7440-23-5_ | Sodium 111} P_
7440-28-0_|Thallium__ _ NR
7440-62-2_|Vanadium__ _ NR
7440-66-6_|2Zinc 11.2_ P_
Cyanide _ NR
Color Before: ORANGE__ Clarity Before: Texture: MEDIUM
Color After : YELLOW__ Clarity After: CLEAR_ . Artifacts:
Comments:
poRt T - I AR301227@

e



Client : ICF_FAIRFAX
Lab Name: VERSAR_INC.

Matrix ': SOIL

Site: ARROWHEAD_PLATING_
Control No.: 3913

Level (low/med):

$ Solids: __89.1 "

1

INORGANIC ANALYSES DATA SHEET

Code:

FIELD SAMPLE NO.

§8~19

ICFARROW Batch:

21

Lab Sample ID: 36883

Date Received: 11/14/90_

< 4

Q _
S~

o]

[#]

FORM I - IN

Concentration Units (ug/L or mg/kg dry weight):

CAS No. | Analyte Concentration|C| Q M
7429-90-5_|Aluminum__ CEERI P_
7440-36-0_|Antimony _ NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 28.5|_|. P_
7440-41-7_|Beryllium_ I NR
7440-43-9_|Cadmium 0.56|U!_ P_
7440-70-2_{Calcium 1250 _{, P_
7440-47-3_|Chromium__ 8.9(_1. P_
7440-48-4_|Cobalt _ NR
7440-50~-8_ | Copper 5.8|_| P_
7439-89-6_|Iron 11400 _1|_ P_
7439-92-1_|Lead 7.2{_|_ P_
7439-95-4_{Magnesium_ - NR

. 7439-96~5_iManganese_ _ NR
7439-97-6_|Mercury 0.11U}_ cv
7440-02-0_|Nickel_ 4.2|_|_ P_
7440-09-7_|Potassium_ 3s3|_|T_____|p_
7782-49-2_|Selenium__ _ NR
7440~22-4_|Silver 0.56|U|_ P_
7440-23-5_|Sodiunm 150} _|_ P_
7440~28-0_|Thallium__ _ NR
7440-62-2_{Vanadium__ 1 NR
7440-66-6_|2inc 12.5(_|_ P_

Cyanide _ NR
Color Before: ORANGE __ Clarity Before: Texture: MEDIUM
Color After : YELLOW__ Clarity After: CLEAR_ Artifacts:
comments:
ARSU1228



Client

ICF_FAIRFAX

INORGANIC ANALYSES DATA SHEET

Site: ARROWHEAD PLATING_

1

FIELD SAMPLE NO.

§8-2

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Ratch: 21
Matrix : SOIL Lab Sample ID: 36866
Level (low/med): Date Received: 11/14/90_
$ Solids: __90.3
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte [Concentration|C| @ M
7429-950-5_|Aluminum__ 3910|_ P_
7440-36-0_|Antimony__ _ NR
7440-38-2_|Arsenic - NR
7440-39-3_|Barium 13.5|_ P_
7440~41-7_|Beryllium_ T INR
7440-43-9_|Cadmium 0.53|0|_______|P_
7440-70-2_|Calcium 364 _ P_
7440-47-3_|Chromium__ 3.6|_ P_
7440-48-4_|Cobalt _ NR
7440-50-8_| Copper 33.7|_ P_
7439-89-6_|Iron 4510|_ P_
7439-92-1_|Lead 3.5(0 P_ ‘
7439-95-4_|Magnesium_ - NR
7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury 0.11|U cv
7440-02-0_|Nickel 2.7 _ P_
7440-09-7_|Potassium_ 187 _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.53|U P_
7440-23-5_|Sodium 187|_ P_
7440-28-0_|Thallium__ _ NR
7440-62-2_|Vanadium_ _ . | NR
7440-66-6_|Zinc 10.7|_ P_
Cyanide _ NR
Color Before: ORANGE Clarity Before: Texture: MEDIUM
Color After : YELLOW Clarity After: CLEAR_ Artifacts:
Comments:
" FORM I - IN 2”330‘229.




el - NN

o 1 o FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Sss~-20
Client : ICF_FAIRFAX Site: ARROWHEAD_ PLATING_
Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
Matrix : SoOIL ) - Lab Sample ID: 36884
Level (low/med): Date Received: 11/14/90_
$ Solids: _ 50.0
concenfration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte |[Concentration|C| Q M
7429-90-5_|Aluminum__ 8390 _ P_
7440-36~0_|Antimony ' _ NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 33.3|_ P_
7440-41-7_|Beryllium_ _ NR
7440-43-9_|Cadnmium 0.53|U P_
7440-70~2_|Calcium 2690 _ P_
7440-47-3_|Chromium___ 7.7|_ P_
7440~-48-4_|Cobalt - NR
7440-50-8_| Copper 34.4|_| P_
7439-89~6_|Iron 9820|_|. P_
7439-92-1_|Lead 11.6|_ | P_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ - NR
7439-97-6_|Mercury 0.11|U}_ cv
7440~02-0_|Nickel 3.3]_|C P_
7440-09-7_|Potassium_ 389 |_1|. P_
7782-49-2_|Selenium__ l_ NR
7440-22-4_|Silver 0.53|U|_ P_
7440-23-5_|Sodiunm 158|_|._ P_|.
7440-28-0_|Thallium__ _ NR|
7440-62-2_}Vanadium __ _ NR
7440-66-6_|2inc 15.8|_|_ P_
' Cyanide _ NR|
Color Before: ORANGE Clarity Before: _ Texture: MEDIUM
Color After : YELLOW Clarity After: CLEAR_ = Artifacts:

Comments:

FORM I - IN
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INORGANIC ANALYSES DATA SHEET

FIELD SAMPLE NO.

§§-3

Client : ICF_FAIRFAX Site: ARROWHEAD PLATING_ \

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 211

Matrix : SOIL Lab Sample ID: 36867

Level (low/med): Date Received: 11/14/90_

% solids: _ 91.3

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C Q M
7429-50-5_|Aluminum__ 4410 _ P_
7440-36~0_|Antimony _ NR
7440-38-2_|Arsenic _ NR
7440-39-3_|Barium 13.8_ P_
7440-41-7_}Beryllium_ i NR
7440-43-9_{Cadmium 0.54|0 P_
7440-70-2_|Calcium 153 _|_ P_
7440-47-3_|Chromium__ 5.9|_ P_
7440-48-4_|Cobalt _ NR
7440-50-8_\Copper 7.5)|_ P_
7439-89-6_|Iron 5410 _ P_
7439-92-1_|Lead 3.5|0 P_
7439-95-4_[Magnesium_ _ NR .
7439-96-5_|Manganese_ _ NR
7439-97-6_{Mercury 0.11U cv
7440-02-0_|Nickel 1.4 _ P_
7440-09-7_|Potassium_ 214§ _ P_
7782-49-2_|Selenium__ _ NR
7440-22-4_|Silver 0.54|U P_
7440~23~5_|Sodium 400 _ P_
7440-28-0_(|Thallium__ _ NR
7440-62-2_|Vanadium__ _ NR
7440-66-6_|Zinc 5.6|_ P_
Cyanide _ NR
Color Before: ORANGE Clarity Before: Texture: MEDIUM
Color After : YELLOW Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - 1IN
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1 : FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET B

i

' Ss-4
Client : ICF_FAIRFAX Site: ARROWHEAD PLATING_
Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
: : :
Matrix : SOIL 3 Lab Sample ID: 36868
Level (low/med): | Date Recéived: 11/14/90_
% Solids: __89.0 ‘ |
Concentration Units (ug/L or m§/kg dry weight): MG/KG
CAS No. Analyte |Concentration|c| @ M
7429-50-5_|Aluminum___ 5720]|_ P_
7440-36-0_|Antimony_ _ NR
7440-38-2_|Arsenic |- NR
7440~39~3_|Barium 14.7|_|_ P_
7440-41-7_|Beryllium_ _ NR
7440-43-9_|Cadmium 0.55|U P_
7440-70-2_|Calcium 112 _ P_
7440-47-3_|Chromiun 4.4 _ P_
7440~48-4_|Cobalt — NR
7440~50-8_ | Copper 18.9_ P_
7439-89-6_|Iron 5420 _ P_|
7439-92-1_|Lead 3.6|T —__|P_
7439-95-4 |Magnesium_ _ NR
7439-96~5_|Manganese_ - NR
7439-97-6_|Mercury 0.11|U cv
7440-02-0_|Nickel 1.8)_ P_
7440-09-7_|Potassium_ 288 |_ P_
7782-49-2_|Selenium _ NR
7440-22-4_|Silver 0.55|U P_
7440-23-5_|Sodium 293) P_
7440-28-0_|Thallium__ | INR
7440-62-2_|Vanadium _ NR
7440-66-6_|Zinc 6.2 _ P_
Cyanide _ NR
Color Before: ORANGE Clarity Before: Te?ture: MEDIUM
Color After : YELLOW Clarity After: ¢LEAR_- Artifacts:

Comments:
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Client : ICF_FAIRFAX
Lab Name: VERSAR_INC.

Matrix : SOIL

Control No.: 3913

1 FIELD SAMPLE NO.

SS-5 q

ICFARROW Batch: 21

INORGANIC ANALYSES DATA SHEET

Site: ARROWHEAD_PLATING

Code:

Lab Sample ID: 36869

Level (low/med):

Date Received: 11/14/90_

% Solids: _ 88.4 '
¢
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte ([Concentration|C| Q ™
7429-90-5_|Aluminum__ €160|_ P_
7440-36-0_}Antimony__ - NR
7440-38-2_|Arsenic - NR
7440~-39-3_ |Barium 23.0)_ P_
7440~41-7_|Beryllium_ . NR
7440~43-9_|Cadmiunm 0.54(0 P_
7440-70-2_|Calcium 1910 _ P_
7440-47-3_|Chromium__ 6.1 _ P_
7440-48-4_|Cobalt - NR
7440-50-8_ | Copper 12.3|_ P_ .
7439-89-6_|Iron 7910|_ P_
7439-92-1_j|Lead 3.6{U P_
7439-95-4_|Magnesium_ _ NR
7439-96-5_|Manganese_ _ NR
7439-97~-6_|Mercury 0.111U cv
7440-02-0_|Nickel 2.2|_ P_
7440-09~7_|Potassium_ 391 _ P_
7782-49~2_|Selenium__ 1= NR
7440-22-4_[Silver 0.54|0 P_
7440-23-5_|Sodium 108 _ P_
7440-28-0_{Thallium _ - NR
7440-62-2_|Vanadium__ 1o NR
7440-66-6_|2Zinc 13.5|_ P_
Cyanide _ NR
Color Before: ORANGE _ Clarity Before: Texture: MEDIUM
Color After : YELLOW__ Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN
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INORGANIC ANALYSES DATA SHEET

i
|

FIELD SAMPLE NO.

58-6
Client : ICF_FAIRFAX Site: ARROWHEAD _PLATING ‘

'l. Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
Matrix : SOIL Lab Sample ID: 36870
Level (low/med): Date Received: 11/14/90_
% Solids: __89.2 ? !

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|{C| Q M
7429-90-5_|Aluninum__ 5620 B_
7440-36-0_|Antimony _ _ NR
7440-38-2_|Arsenic - NR
7440~39-3_|Barium 20.2|_|. P_

) 7440-41-7_|Beryllium_ -t NR
7440-43-9_|Cadmium 0.55|U}. P_
7440-70-2_|Calcium 1150 _1. P_
7440-47-3_|Chromium 6.0{_]1._ P_
7440-48~4_|Cobalt - NR
7440-50-8_ | Copper 16.4|_|_ P_
7439~-89-6_|Iron 6480 |_ P_
7439-92-1_|Lead 4.0("|" P_

. 7439-95-4_|{Magnesium_ _ NR|
7439-96=5_|Manganese_ - NR
7439-97~-6_|Mercury 0.11|T]" cv
7440-02-0_|Nickel 2.6|_|_ P_
7440-09-7_(Potassium_ 223|_|_ P_
7782-49-2_|Selenium___ i1 NR
7440-22-4_|Silver 0.55|U}_ P_
7440-23-5_|Sodium 127|_| T P_
7440~28~0_|Thallium__ _ NR
7440-62-2_|Vanadium__ -1 NR
7440-66~6_|Zinc 12.7|_|______|P_

Cyanide _ NR|
!
Color Before: ORANGE Clarity Before: Texture: MEDIUM
Color After : YELLOW___ Clarity After: CLEAR_ Artifacts:
Comments:
: 0123k
- FORM I -~ IN AS?)U%Z



1l

INORGANIC ANALYSES DATA SHEET

FIELD SAMPLE NO.

88~7
client : ICF_FAIRFAX Site: ARROWHEAD PLATING_
Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW Batch: 21
Matrix : SOIL Lab sample ID: 36871
Level (low/med): Date Received: 11/14/90_
$ Solids: __ 91.4
Canen;ration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |[Concentration|C| @ M
7425-50-5_| Aluminum__ 2710 | B
7440-36~0_|Antimony _ ' _ NR
7440-38-2_|Arsenic R NR
7440~39-3_|Barium_ 15.1|_ P_
7440-41-7_|Beryllium_ 1 NR
7440-43-9_|Cadmium 0.54(0 P_
7440-70-2_[Calcium 419| P_
7440-47-3_(Chromium__ 4.3|" P_
7440-48-4_|Cobalt - NR
7440-50-8_ | Copper 9.7 _ P_
7439-89~6_|Iron 6590|_|_____ |p_
7439-92-1_|Lead 3.5{U P_ ‘
7439-95-4_|Magnesium_ - NR
7439-96-5_|Manganese_ _ NR
7439-97-6_|Mercury 0.10}U cv
7440-02-0_|Nickel 1.6|_ P_
7440-09-7_|Potassium_ 165|_ P_
7782-49-2_|Selenium__ _ NR
7440-22~4_|Silver 0.54|U P_
7440-23-5_|Sodium 116 _ P_
7440-28~0_|Thallium _ . NR
7440-62-2_|Vanadium___ - NR
7440-66-6_| 2inc 8.5|_ P_
Cyanide _ NR
Color Before: ORANGE Clarity Before: Texture: MEDIUM
Color After : YELLOW Clarity After: Artifacts:

Comments:

CLEAR_

FORM I - IN

1301235 @

¥




1 - FIELD SAMPLE NO.
INORGANIC ANALYSES DATA SHEET ‘

‘ SS-8
Client : ICF_FAIRFAX Site: ARROWHEAD_PLATING_

Lab Name: VERSAR_INC. Control No.: 3913 Code: ICFARROW , Batch: 21

Matrix : SOIL

36872

Level (low/med):

% Solids: _ 89.7

Concentration

Units (ug/L or mg/kg dry

Lab Sample ID:

Date'Recéived:

weight): MG/KG
CAS No. Analyte |[Concentration{C| Q@ M
7429-90-5_|Aluminum__ 8800|_ P_
7440-36-0_|Antimony _ NR
7440-38-2_|Arsenic - NR
7440-39-3_|Barium 36.2|_ P_
7440-41-7_|Beryllium_ | NR
7440-43-9_|{Cadnium 0.55jU P_
7440-70-2_|Calcium 4s4{_|____Ie”
7440-47-3_jChromium__ 7.9|_1. P_
7440-48-4_|Cobalt _ NR
7440-50-8_| Copper 9.3|_|. P_
7439-89-6_|Iron 9200|_|. P_
7439-92-1_|Lead 3.7|_I. P_
7439-95-4_|Magnesium_ _ NR
7439-96~-5_|Manganese_ - NR
7439-97-6_{Mercury 0.11(U|_ cv
7440-02~0_{Nickel 3.04_1_ P_
7440~09-7_|Potassium_ 303|_|._ P_
7782-49-2_|Selenium___ o NR
7440-22~4_|Silver 0.55{U}_ P_
7440-23-5_|Sodiunm 67.1)_1_ P_i
7440-28-0_|Thallium - NR|
7440-62-2_|Vanadium__ - NR
7440-66-6_|Zinc 14.8|_|_ P_|
: Cyanide _ NR

' Color Before: ORANGE

Color After

Comments:

YELLOW

Clarity Before:

Clarity After:

CLEAR

i
|
I

Texture: MEDIUM
Artifacts:
|
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
\ 9300 LEE HIGHWAY
TO: Claudia Brand FAIRFAX. VIRGINIA 22031-1207
703/934-3300

FROM:  Davida Parker Trumbo A"
DATE:  January 3, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, twenty-three (23) Soil Samples and four (4) Water
Samples for Volatile Organic Analysis, Versar Laboratories Inc., Control Number 3913.

* A data validation was performed on the volatile organic data acquired for (23) soil and (4) water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with the EPA Office of Solid Waste, Test Methods for Evaluating Solid Waste,
Method 8240 for volatile organic compounds.

The data was validated in accordance with appropriate modifications to the Laboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses, February 1988, and quality control criteria -
established in the noted analytical method. A copy of the checklist used to record the specific observances
has been provided for your information as an attachment to this report.

The following samples were included in this data package:

SS-1 Ss-8 SS-15 SEW2-SD1

SS-2 §S-9 §S-16 SEW3-SD1

88-3 §8-10 SS-17 SEW1-SW1 .
SS-4 $8-11 SS-18 SEW2-SW1

SS8-5 SS-12 SS-19 TRIPBLANK

SS-6 §S8-13 $S-20 TRIPBLANK2

S8-7 SS-14 SEW-SD1

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. The holding time of 14 days was exceeded for the following samples: SS-14, SS-15, S§-16, 8S-17, SS-
18, §S-19, $S-20, SEW1-SD1, SEW2-SD1, and SEW3-SD1. It should be noted that the samples in
question are soil samples. Currently, the Agency has not adopted holding time criteria for soil
samples but has left it up to the discretion of the data reviewer to apply water holding time criteria to
soil samples. Since the samples in question exceeded the holding time by at most two days it is felt
that the impact of the situation may not be highly critical to the data quality. The data will however
be deemed estimated for these samples, and it will be left to the discretion of the project manager to
have the samples reanalyzed.

1301237 @



Data Validation
Control Number: 3913
Page 2 of 4

2. The detection hmlts should be estimated for the noted analytes in the associated samples due to the
* variability of the response factors associated with the continuing calibration

.. ANALYTE '~

Chloromethane
Bromomethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Dibromochloromethane

_

SS-1 S§8-6 SS-11
§S-2 S§S-7 SS-12
§S-3 8S-8 S§S-13
SS-4 SS9
SS-5 SS-10

1,1,2,2-Tetrachloroethane

Bromomethane
Chloroethane
4-Methyl-2-Pentanone
2-Hexanone

SS-19 SEW-SD2
S$§-20 SEW-SD3
SEW-SD1

[—ro——————— .

SEW1-SW1
SEW2-SW1
“TRIPBLANK
TRIPBLANK2

{

|

3. The concentration of methylene chloride reported in samples SS- 111 S$S-12, §S-13, SS-16, aﬁd SEW2.
SW1 will be qualified as artifacts because the reported concentrauons are below the acceptance

criteria.

l

|
AR30123g



Data Validation
Control Number: 3913
Page 3 of 4

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of the following samples: SS-14, SS-15, SS-
16, SS-17, §S-18, S§-19, SS-20, SEW1-SD1, SEW2-SD1, and SEW3-SD1. Information pertaining to
the characterization of these samples is not available to the data reviewer, therefore the results will be
considered estimated.

2. GCMS Tuning: The tuning and performance criteria were evaluated to ensure mass resolution
identification and the sensitivity of the instrumentation. The raw data was verified against the mass
calibration and found to be compliant. GC/MS tuning information was available for all samples
analyzed in this batch. All ion abundance criteria were met.

3. Initial and Continuing Calibration Verification: All criteria were met for initial calibration. Several
continuing calibration results were non-compliant with respect to the percent difference between initial
and continuing calibration. The criterion for conformance is a variance no greater than 25% from the
initial calibration result. Analytes and affected samples include:

ANALYTE , SAMPLE®S) -7 | ACTION
Chloromethane §S-1 S8§-6 S8-11 The detection limits for the
Bromomethane SS-2 S§S-7 S§§-12 noted analytes should be
1,1,1-Trichloroethane SS-3 §S-8 S$8-13 estimated in the associated
Carbon Tetrachloride $S8-4 S8-9 samples due to the variability in
Dibromochloromethane SS-5 SS-10 the response factors associated

with the continuing calibration.

1,1,2,2-Tetrachloroethane SS-19 SEW-SD2

S$S-20 SEW-SD3

SEW-SD1
Bromomethane SEW1-SW1
Chloroethane SEW2-SW1
4-Methyl-2-pentanone | TRIPBLANK
2-Hexanone TRIPBLANK2

3. Blank Assessment: The function of this criterion was to determine the existence and magnitude of
contamination problems. The results associated with each blank (i.e., method and trip) were reviewed
and evaluated. One method blank was processed for each matrix type. Methylene chloride and
acetone were both detected at a concentration of 5 ppb in the associated blank sample. Acetone was
not detected in any of the samples associated with this case, and therefore does not contribute
contamination. Methylene chioride was detected in several samples below the quantitation limit but
above the instrument detection limit (i.e., SS-12, §S-13, SS-16, and SEW2-SW1) and in sample SS-11
just above the detection limit. The data will be qualified to indicate that the concentration of
methylene chloride in the noted samples are to be considered artifacts.

4. Surrogate Recovery: Laboratory performance criteria was established by means of spikingaaﬁigtigs. .

All samples requiring volatile organic analysis were spiked with three surrogate compounds prior to
analysis. All surrogate recoveries were compliant with the requisite control criteria.




6.

7.

10.
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Data Validation
Control Number: 3913

Page 4 of 4
l

I
I |
- |
A \

Matrix Spike/Matrix Spike Duplicate: The raw data was checked and ali calculations agreed within
10% of the reported values. It was noted that the matrix spike Form I did not contain the actual
concentration of spiked analyte. The laboratory was consulted for clarification. ‘
i

Field Precision Evaluation: Field duplicates were not included in this sample set.

5 |
Internal Standard Performance: The internal standard performance criteria was evaluated to discern
the GC/MS sensitivity and the stabilization of the response during the sample run. The raw data was
evaluated and the retention times and internal standard areas were verified. All criteria were
determined to be compliant with quality control protocols. :
TCL Compound Identification: The objective of this assessment was to minimize the number of
erroneous identifications of compounds. The criteria is applied more easily in the detectlon of false
positive results due to the fact that faise negatives would imply missing data, and therefore would be
more difficult to assess. It is my opinion that the information provided by Versar Laboratones Inc.
concerning positive identifications is correct. t

g l
Compound Quantitation and Reported Detection Limits: This criteria was assessed to determine
whether reported results and quantitation limits were accurate. Detection limit mformauon was not
provided in this data package. All calculated results were comphant ‘
Tentatively Identified Compounds: The objective of this assessment was to ensure that the laboratory
performed library searched for non-TCL constituents that had area/height greater than 10% of the size
of the nearest internal standard. The raw data was checked and it was determined that the laboratory
performed library searched for all required peaks in the sample and blank chromatograms as

applicable.
1

|
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NUS Corporation Project Name Az/mlfq fé;ﬂ.‘j

Data Review Worksheets TDD No
Rctcnnco Neo.

f«

REGIONAL REVIEW OF ORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name) % ?«r I A data package ncmind at
Region [ has been reviewed and the quality assurance and pof!or:n‘ancc data

summarized. The data reviewed included: :

Case No. ﬁf“}’ SAS No. Smpung Date: | 1 IJ/?O
No. of Sample 52 Soi( Matrix ____  Shipping Dates =
q o Dlu Received by Lab: 1t

~ Traffic Report Nos: S5 | — SS00 [ scwl-Spf is m-g o e
SeEW -S| SEuD - mi:' D "; L2202 EW3P1

,BlmkNo.: IQQQ(_,__‘JE S5npblesh

Dwplicate Nos

Contract No. requires that specific mdytlcal work be done and that
associated reports be provided by the contractor to the Regions, EMSL-LV, and
SMO. The 'mt al criteria used to determine the p«imm were bucd on an
examination ofs

® Holding times ® Field/Lad Procisio]n Evtluation

® DFTPP and BFB performance results ©® Blank analysis results

® Surrogate spike resuits ® Detection limit results

®  Matrix spike results ®  Initial and Continuing Calibration

" Overall comments:

Definitions of Qmu!hru | | .
A le data. |
3 Agproximate data dus to quality control criteria.

Reject data dus to other quality control Criteria.
Reject data dus t© blank contamination.

ND Not detectad.
- Positive compound identification.
NI . Tentatively iden compound.

AR301242




NUS Corporation
Data Review Worksheets

I. HOLDING TIMES

10
See !’Og { ) VOA dzﬁnorﬁ 77‘ analyzed within R days of receipt (10 dtys«scx.

Samples were extracted within 3 days of receipt (10 days-soil)

Sampie extracts were analyzed within 30 days of extraction

Refer to Result Summary Table for actual dates of receipt and analysis.

Action: Results of compounds detected in samples not analyzed within the
contract required holding times (CRHT) should be approximated (J'd).
The reviewer may reject non-detected compounds in samples which
were excessively beyond the CRHT (i.e., 30 days past CRHT).

Remarks: phle(}) . S‘w'-,g_év efee aa‘—m-\ 14 o(—~»\ Aou\..,\ Le
,’_A_Ai ded  55- 1d — SI22 4 Z -5 S0/ "¢ w:a—;%r\
3 -S| .
II. DOFTPP AND BFB PEFORMANCE RESULTS (Form V)

The DFTPP performance results were reviewed on Form V and found to be
within the specified criteria.

The BFB performance results were reviewed on Form V and found to be within
the specified criteria.

The (DFTPP/BFB) performance result(s) was/were reviewed and the following abundanc
were found to fall outside the specitfied criterias

. Actual
Compound —m/z ﬁi 'KE:T&T:T
Remarks:

EEITHIFY




NUS Corporation
Data Review Worksheets

‘; ‘> -
U, SURROGATE SPIKE RECOVERIES (Form I1) \ e ki tce ~<//§~
C Sel A HD Segles
For any given fraction, determine the number of sunagatc compounds with
unacceptadle recoveries per the total number of surrogjates in that fraction.
Identity the unacceptable surrogate recovery in puanthcu-s

Trattic Report No. VOA 8/N A | Pest
F|— S5-20 o |

SEN\ — S80S 50| o/ 3
SE cwl - Yg—:u);&%&u}. &é

Surrogate Actions:

Positive sample results . J 11 J
non-detected compounds R A

CRR - Contract W Recovery range ; }

Surrogate Action should be applied when one VOA or two B/N or twe A sucrogate
recoveries do not meet contractual requirements. When the surrogate spxkc result
is not detected dus to sampie dilution, no action is ‘mnnm (

u surronzc spike recoveries are out of spocmcatlcn on initial nndysh. but meet
criteria on re-analysis, report results dased on cesults ol ce-aralysis. :

Notes | | | ﬁRBOlZLh

| - For samples with surrogate percent recoveries between (0% and :ho Contract
Required Recovery range, an evaluation of detection limits i3 dbeyond the scope of
work for a Level | data validation. However, detection limits should be uumated
when evaluated under a Level Il data vwdauon.




NUS Corporation
Data Review Vorksheets .

ﬂ/M 0 Ao e A

IV. MATRIX SPIKE RECOVERIES (Form ID)
: Lar Sl i cades S'“"{Q 5

For any given fraction, determine the number of unacceptable recoveries per the
total number of matrix spike recoveries in that fraction and identify the
unaccaptable matrix spike recoveries in paranthesis.

Tratfic Report No. YOA B/N A Pest
¢ Wl-5J)

SE WI-sPI
S5-12

Matrix Spike Actions:

Bergent Recovery
<i0% I0%-CRR >CRR
Positive sample results 3 J b |
non-detected compounds - R A A
CRR - Contract Required Recovery range

) duplicats spike sample results, the resuits of the
nwwm«umn«ua,-rucmm
that sample, if there has been & positive hit)

" Matrix spike recoveries not within the advisory contractual limits should be ippucd
only to the sample on which the spike was performed.

Caleulations su.gﬁgxxoo

Note:

SSR = Spiked Sampie-Result QRSG ‘ 21%5
SR 2 Sample Result SR ‘
SA s Spiked Added from spuung mix

¥R = Matrix Spike Percent Recovery




NUS Corporation il( t\ C/ﬁw ’M

Data Review Vorksheets

v

MATRIX SPIKE DUPLICATE ANALYSIS RESULTS (Form III)

Seoils A g

2

The relative percent difference (RPD) for each parameter was evaluated. The
established advisory RPD criteria for each matrix spike compound are listed on
Form Ill. When the RPD is greater than the contructual advisory limit for a
matrix spike corppomd. the result for the compound in the unspiked sample
should be approximated. In general, the results of the entire fraction focr the
unspiked sample may be approximated ('d), when fifty percent of the RPDs are
greater than the established Quality Control Limits. |

Laboratory Duplicate Actions should be applied to duplicate samples only.
|

- ! Duplicate
_ Sample # Sample #

Fraction Compound —_— RPD
Rcmm' "
Calculations RPD s _ (A-B x 100 i

’ ~ RR3012L6
Note: . , T
RPD - Relative Percent Difference ;
A - Sample Result
8 Duplicate Sample Result

“»
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~
V1. FIELD PRECISION RESULTS
Soils Aqueous:

The relative percent difference (RPD) for each parameter was evaluated.
The duplicate analysis RPD advisory acceptance criteria should be:

Eraction Agueous soil
VOA 1515% 1>25%
Base/Neutral 1>25% 3>32%
Acid 1>45% 1>43%
Pesticide 3>23% JI>ei%

Field Duplicate Actions should be applied to all other samples of the same matrix.

Field precision advisory acceptance criteria were generated by calculating the
mean RPD for each fraction from the matrix spike duplicate QC limits on Foem 1.

Duplicate
Sample # Sampie #
Fraction - Compound RED
Remarks:s ___
H A - a lm | 2
Calculation:  RPD « _A-B_, AR30I2L7 @
Note: o -

RPD - Relative percent difference. _
A - Sample Result. -
8 - Duplicate Sample Result.
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VII. BLANK ANALYSIS RESULTS :
l

Tre blank analysis was reviewed. The contamination in the blanks are listed
below: \
A. Laboratory Blanks (Feem 1V) - |

i
i

DATE LABID# FRACTION COMPOUND CONCENTR:ATION, ped CRDL

ubsko wkK 2 oA _flecly Es
hmi 5

i

|
|
l
|

B. Field Blanks

!
!

DATE TRRPT# FRACTION  GCOMPOUND  SONGENTRATION, pob CROL

[(bq/qa 2l , ngr [recla 3
| |
i

TRIUTZLT

|
| -



ICF KAISER

ENGINEERS
TO: Claudia Brand ICF KAISER ENGINEERS. INC. .
9300 LEE HIGHWAY
k FAIRFAX, VIRGINIA 22031-1207
FROM: Davida Parker Trumbo A 703/934-3300 -
DATE: January 3, 1991

i

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-three (23) Soil and Two (2) Water
Samples for Metals Analysis, Versar Laboratories Inc., Control Number 3913,

A data validation was performed on the inorganic analytical data from 2 water and 23 soil samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Office of Solid Waste, Test Methods for Evaluating
Solid Waste. The following metals were analyzed:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel

Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report. :

The following samples were included in this data package: .
§S-1 Ss-8 8S-15 SEW2-SD1
$S8-2 $S-9 58-16 SEW3-SD1
S§8-3 88-10 SS-17 SEW1-SW1
S84 Ss-11 SS-18 SEW2-SW1
88-5 §8-12 S8-19 .
SS-6 $8-13 S$8-20
§S-7 §S-14 SEW1-8D1

Overall Assessment of Data: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Sample results for aluminum in SEW1-SW1 and zinc in SEW2-SW1 should be considered
artifacts and qualified accordingly.

2. Silver results in samples SEW1-SW1 and SEW2-SW1 may have the tendency to be biased
low due to percent recoveries associated with the matrix spike.

3. Calcium results should be considered estimated in samples SEW1-SD1, SEW2-SD1, and

SEW3-SD1 due to poor laboratory precision associated with this analyte. Aluminum results
should be estimated in samples SEW1-SW1 and SEW2-SW1 due to poor laborat

precision. o 0{‘{3 g12L9

4. The potential for physical or chemical interferences exists for sodium and zinc in sediment .
samples and zinc in surface soil sample.



The following criteria were reviewed during the data validation:

Data Validation
:  Control Number: 3913
| Page2of3

1. Holding Times: All criteria were met. j
; |
2. Initial and Continuing Calibration Verification' All criteria were met.
¢
3. Blank Analysis: The following blank contamination and potent:ally affected samples are
summarized below: k
] : |
Blank Contaminant Concentration } Impact
pBW Aluminum 57.9 ug/L SEW1-SW1,
Calcium 284 SEW2-SW1
Iron 34.2 . |
Sodium 117 '
Zinc 5.6 [
2pBS1 Aluminum 751 mgkg Soils and
- Barium 0.20 _ Sediments
Iron 1.18 ‘
Sodium 7.21
PBS3 Aluminum 8.02 Soils and
iron 0.55 : Sediments ,
Sodium 8.18 ;
l
! é
! , Preparation Blank Water B
2 Preparation Blank Soil ‘
|
Action: The concentration reported for aluminum (137 ug/L) in sample SEW1-SW1 and the
zinc concentration (17.0 ug/L) for SEW2-SW1 should be qualified since the concentratnons are
less than five times the concentration determined in the associated blank. A review of the soil
data indicated that the level of constituents reported in the samples are above the f:ve times
criterion reported in the associated blank and therefore do not require quahfncatson

4, ICP Interference Check Sample: All criteria were met. ‘

5. Matrix Spike Sample Analysis: The spike recovery for snlver in SEW1-SW1 was 71 1%. The
low recovery indicates that the accuracy for the noted constituents were not in control and
results for these analytes may have the tendency to be bnased low. The water samples should
be qualified accordingly. ,

1
6. Laboratory Precision Evaluation: Duplicate analysis was berformec! on samples SEW1-SD1,

SEW1-SW1, and S8-19. The relative percent difference was greater than 20% for aluminum in
SEW1-SW1 and greater than 35% for calcium in SEW1-SD1. These results indicate that the
laboratory precision for the noted analytes was not within control. Aluminum results should b
considered estimated in water sample and calcium resutts should be considered estnmateun‘ou J 2 5 0
sediment samples. ‘ ‘ |
| " |

! |



10.

Data Validation
Contro! Number: 3913

Page 3 0of 3 .

Field Precision Evaluation: Not applicable. Duplicate samples were not collected during this
sampling event. '

Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples.

Standard Additions/Furnace Atomic Absorption Analysis (GFAA): Water samples were
analyzed using GFAA and all criteria were in control.

Serial Dilution Results: All criteria were met with the exception of sodium and zinc in sample

SEW1-8SD1 and zinc in S8-19. The associated sample results should be approximated for
these analytes.

AR30125] ¢



MLS w..poration Pro;ect Name A%M %&5

Data Review Worksheets

Reterence No.

REGIONAL REVIEW OF lNORGANIC
CONTRACT LABORATORY DATA PACKAGE

i
[
1

The hardcopied (laboratory name) (}MQ ta package received at

Region [ has been reviewed and the quality assurance and performance data
summarized. The data reviewed included: i ]

Case. No. Al 2 SAS Ne. :mpung Date: | T h; ‘ ap
) hi Dat ‘
No. of samples J3 5“*\\ Matrix : Dclap la:cuv:d By Lab m
POV \
Traffic Report Nos: — Ss-00' SEW-SD SEWQ— SD‘
MSD ‘ o w | \ Q,r—éa;é&‘; \ :
Blank No.: .

Duplicate Nos.:

Contract No. requires that specific malytical work be done and that
associated reports be provided by the contractor to the Regions, EMSL-LV, and

SMO. The general criteria used to determine the p«iorrnmco were bued on an
examination ofs ; )

i

Field Pncil,icn Evaluation
Lab Control Sample Resuits
Detection Limit Results
Standard Addition Resuits
Serial Dilution Resuits

Holdm; tmes

Calibration Verification

Field and Lab Blank Analysis
Interference QC Results

Matrix Spike Percent Recovery Results
Laboratory Precision Evaluation

Cverall Lomments:

Doﬂnmcn of Qualifiers: ]

J8 . Approximate data due to blank contamination.

J - _Approximate data due to other quality control criteria.

® . Reject data due t0 Quality control review. :

ND « Non-detected element. :

+ < Positive element identification. ‘ ‘ﬁ R3 0 25 o

Roviewem @ SM Date: "‘Q_ LL% ]?O ”

r
|
k
|
|
|
l
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. Holding Times
Date samples received: . _ {| ll Y (‘ZO .

Date analyzed (Hg): T =
Date analyzed (all others) by:

Action:

If samples are analyzed for mercury (28 days), cyanide (14 days) or any other element
(6 months) in excess of the holding times, approximate resulits for that element. If
mercury of Cyanide are held for over one month in excess of the contract required
hoiding time, reject results.

Remarks: DA\ CAlese laese .A;qp;t

. [nitial and Continuing Calibration Verification (Feem 1)

‘/ Calibrations were performed at the beginning of sample analysis and at a
minimum frequency of ten percent or every two hours during the analysis,

and met contractual criteria.

Calibrations were not pecformed as specified in Punctional Guidelines for
Evaluating Inorganic Analyses and/oc did not meet contract-specified
windows: (specify) .

Action Windows:

Accept Approximate Reject

mercury : $0-79% for ND! 50-79% for « <50% oc >150% for -/NI
80-120% for +/ND  121-150% for «
>121% for ND

all others 30-39% for ND! 30-39% for » <50% or >1 50% for /NI
90-110% for +/ND  111150% for +
>111% for ND :

NOTE: -

+ < positive values.

ND - non-detected elements. .

I <« When calibration results fall between 30-79% recovery for mercury and
50-89% for all other elements, an evaluation of detection limits is beyond the
scope of work for a NUS/FIT Level [ Data Validation. However, detection f
limits should be estimated when evaluated under a Level I Data VAL43iGn} 2 5 3

Remarks: ‘ ‘ .

(22 ]



NUS Corporation

Data Review Worksheets
{II. Blank Analysis Results (Form IIY)

Initital Cont. Calib. : Preg é
Calibration Blank Pre . € Gle
Contaminants Blank Value 1 2 P‘{llmﬂ Blank Trip-Stark

" > Action

L2
‘*’ﬁ[‘/" r"gr}% Aw s°"\<

Aluminum . —
57.9 T 451 g.o=x |
Antimony o) ;ﬂ% 58/4/5

Arsenic

Barium O .23 L B

Beryllium

Cadmium

Calcium R .4 14

Chromium

Cobalt

Copper

ron 29 2|05 [ 0397 ] 59

Lead

Magnesium |

Manganese

Mercury

Nickel

Potassium

Selenium

Silver '

Sodium N7 1221 | €18 |5 5

Thallium

Yanadium

Zine - ' % P

CA

Qther:

Note: Contamination detected above IDLs should be evaluated and qualified.

Action levels are determined By multiplying the concentration of
contamination determined in any trip or laboratory blank by vo. The action level for
samples which have been concentrated or diluted should be mulupuod bﬁ O | 250

concentration/dilution factor.

All results less than Sx action level should be considered hi(hly suspect and reported as
"IB". No action should be taken on the blank value itself.



NUS Corporation
Data Review Worksheets

=

Iv. ICP Interference Check Sample Analysis (Foem [V)

The ICP interference check sample analysis is performed to verify the centrac:
laboratories interelement and background correction factors.

i

Interference QC samples were run at the beginning and end of each sample
ana{ysis run (or & minimum of twice per § hour working shift, whichever

is more frequent) and were within the control limits specified in the
Inorganic DY SOW.

Interference QC samples were run, but did not meet the control limits.

In general, the sample data can be accepted without qualification if the

concentrations of Al, Ca, Fe and Mg are less than 30% of the ICS concentrations.

Further evaluation of data not meeting the inter{erence check sample control

~ limits is beyond the scope of work for a level | data validation. Refer to

Note:

Remarks:

Inorganics DV SOV for leve!l [ DV guidelines.

The 20% contract limit is based on the true value for EPA standards, and on
the mean vajue (run at least five times) for non-EPA standards.

AR301255




SamPlé # SEW 7w E Sample #: _
smpound  SSR SR S \ST MR Action  SSR SR R %R Acton

Aluminum
Antimony T
Arsenic ]
Barwum ] = .
geryluum e
admium e
Calcium . 1
Chromium
Cobalt
Copper ;
lron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver : LootA L st Al
Sodium ‘
Thailium
Yanadium
2inc
Other: N

If the sample concentration exceeds theSpike concentration by a factor of & of more,
NO action i3 taken. i 1‘

4 -

Calculationt %R s SSR-SR x 100
S i

When the sampie result (SR) is less thids the contract required detection limit, SR' is
equal to zero.

Accept Approximate Reject
SSR (75-125%) SR « MR <20% for SR} SRIND) + %R <30% for SSR?

SRIND) + %R (30-76%)for SSR? SHO « WR (30-74%) for SSR> {
SATY « BR >129% for SSR®

NOTE:

S - amount of spike -
SSR - spiked sample result
SR « unspiked sample resuits
¥R - percent recovery

ND <« nonedetectsd elements
. - pogitive resuits

Discuss in review that sampisiresults could be biased significantly low and

that the reported concentratimm is the minimum concentration at which the

analyte is present., \

2 - Indicate in review memo ofbithe possidility of false negatives, detection
limits are elevated over wimt is reported, and that severe analytical
deficiencies exist.

3 - Determine percent dias of reumits. Report that the detection limit may be

" Diased low,
. - Determine percent bias ofresample results; false positive resuits may

‘potentially exist.
b - When the spiked sampie resules {all detween 30.74% recovery, an evaluation

of detection limits is beyond eBe scope of work for & NUS/FIT Level [ Data
AR301256

l

Validation. However, detection limits should De approximated and the
percent Dias determined whed evaluated under a chclln Data Validation.

, ‘ .
- - :'0
'-.ﬁrgarv R l |
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V. Laboratory Precision Evaluation
Element CRDL smﬂu #: Duplicate Sample #: RP Action

wWi=sh

% © X ST -8 O
Aluminum 200 Yz, R 2 be q < q 2
Aptumony 60 ] v
Arsenic 10
Barium 200
Berylium S
Cadmium b ]
Calcium 000 | 240 250 - 31.6
Chromium 10
Cobalit 50
Copper 23
[ron 160
Lead b ]
Magnesium 3000
Manganese 13
Mercury 0.2
Nickel &0
Potassium 3000
Selenium b ]
Silver 10
Sodium 3000
Thallium - 10
Vanadium 30
2inc 20
Other:

Labocatory Duplicate Actions should de applied to all other samples of the same
matrix typee

Actions:
Por aqueous samples, 'T results for eiements which have an RPD > 20%.
For soil samples, 'T results for elements which have an RPD > 33%. If
sample results are iess than Sx the CRDL, 'Y resuits for elements whose
adsolute difference is XCRDL. For sample results less than the CRDL, the
RPD is not calculated (NC).

Calculation: RPD » A-8 x 100

NoTE: A B R30125

CRDL - Contract Required Detection Limit. o , 7 .

RPD - Relative Percent Rifference.

A - Sampie Result.

8 = Duplicate Sampile Result.
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Vil. Field Precision Evaluation UQ,,LQ‘ @,QQQL(;‘VQZQ

Element CRDL  Sample #: Duphcue Sample #2 RPD  Action
Aluminum 200
Antumony 60
Arsenic 10
Barium 200
Beryllium s
Cadmium b
Calcium 5000
Chromium 10
Cobalt b
Copper 23
Iron 100
Lead 3.
Magnesium 3000
Manganese 13
Vercury 0.2
Nickel 4«0
Potassium 5000
Selenium b]
Silver 10
Sodium 5000
Thallivm 10
Vanadium 0
Zinc 20
Other:

type.
Actions:

Calculauon:

NOTE:

CRDOL -
RPO -

- t

For agueous samples, 'T' results for elements which have an RPD > 20%.

For soil samples, 'Y results for elements which have an RPD » 33%. i

sample results are less than Sx the CRDL, ‘T results for elements whose
absolute difference is XCRDL. Por sample results less than the CRDL, the
RPD is not calculated (NC).

RPFDs A-8 x 100
A+ 82

Contract Required Detection Limit. Sample Result

Field Duplicate Actions should be applied to all other samples o! the same matrix |

AR301258

A -
Relative Percent Difference. 8 - Ouplicate Sample Result

i
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Vill. Laboratory Control Sample (Form viI) .
Laboratory Control Sample (LCS) analysis was performed for every twenty .
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:

Calculation: %R = (Observed/True) x 100

Actions:
% Recovery 3079 for ND1 30-79 for » < 30 for ND -
80-120 for ND/+ > 120% for «
> 120 for ND < 30% for »
NOTE:

+ = positive results

ND -« not detected elements

| < When the percent recovery falls between 30-79 for the LCS, an evaluation of
detection limits is beyond the scope of work for & NUS/PIT Level | Data
Validation. However, detection limits should be estimated when evaluated
under & Leve! II Data Validation.

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detection Limit Resuits (Foem VID)

Instrument detection limit results were present and found to be less
than the Contract Required Detection Limits.

Detection limit results were not included in the data package.

Detection limits were present, but the criteria was not met for the
following elements:

-~ Actiont
Adjust sample detection limits for elements not contractual
criteria listad above. ELlements detected be the adjusted
detection limit should be rejected (R'd:
Calculating detection limits for soil samples: ,
Sample detection limit (mg/kg) = - ' ﬂ830 ! 259

100 x [DL (ug/l) «x Volume diluted to (ml) x 1 x L000gm x L~
solids wet weight digested (gms) l.ﬁ‘ml kg 1,308

Paba - -9
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X.  Standard Additions/Furnace Atomic Absorption Analysis

Duplicate injections and one-point analytical spikes were periorrned for all
samples; duplicate injections agreed thhm & 20%.

Duplicate injections and/or spikes were not performed for the !cllowmg
an;ples/eloments:

Duplicate injections did not agree within ; 20% for samples:

(J sample resylts)

'

Spike recoveries met the 33-115% rocovcry criteria for all amples.

Spike recoveries did not meet the §35-!1 l:% recovery criteria.
' Actions should be taken as follows: , ;

Spike Recov. Spike Rnw. Spikcl Recov.

$5-115% I or>1l3% <10%
Sample conc.>50% Accept use MSA Reject

of spike value

If the spike recovery is less than 80% and the laboratory has not rc-mdyzed the
sample, approximate (J) the data for that sample.

\/ Method of Standard Addition (MSA) was not performed as roqumd for sample #:

5/\/\)@ SVQ\ ‘ “}' (J Data)
—_— 7 MSA was used o qunntinu dulytial rci;ults ‘when contractually required.
_ﬁmh&m coefficients > 0.995 (accept results)
—COCTRIARION CORLicCients < 0.993 for mpla numbers: |
{3 pata)
Comments:
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X1, Serial Dilution Resylts/Inductively Coupled Plasma (ICP) Analysis

Serial dilution analysis enables the reviewer to evaluate whether significant
physical of chemical interferences exist due t0 sample matrix for samples analyzed
by ICP. Sample resuits for elements analyzed and quantitated by Furnace Atomic
Absoeption should not be evaluated. Sample results should De evaluated for
interferences Dy serial dilution analysis when the serial diluted sample resuit
multiplied by the dilution factor 15 less than the instrument detection Limit
multiplied by & factor of ten. See delow for examples.

Serial Dquu were performed for each matrix and results of the diluted
: sample analysis agreed within tan percent of the original undiluted analyus.

Serial Dilutions were not performed for the following:

Serial Dilutions were performed, but analytical results did not agree
within 10% for analyte concentrations greater than 10x the IDL after

dijution,
Sampie # Serial Diluted '
Element DL DL x 10 EW/l-sD Sample Actions
Aluminum :
)
Lium
mium
odbalt
opper
| {ron
LMagneuym
_ Manganese
Nickel
um | 7d« 2940 2] =% 04 Z
[Sodium gﬁl gg% %’T 1§aL %’
Ea = 20 [E 2001 =
Sevl-su|
Actiorss All éata for of the same matrix for that elament should be
- appreximanmd whan the serial dilution results do not meet
camrectal requirements.,

2 Ammtmma::umsmunnmmetmm. .
1DL for Al is 70 ppb. wumple vas
diluted sample result (SR) was 3,200 ppb. The sample should be evaluated for
matrix interferences, since: 3,200 ppd

(J'¢)

Mo acow. tASS

AR301261
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Xl. Serial Dilution Resuits/Inductively Coupled Plasma (ICP) Analysis

|
|

Serial dilution analysis enables the reviewer t0 evaluate whether significant
physical or chemical interferences exist dus to sample matrix for sampies analyzed
by ICP. Sampie resuits for elements analyzed and quantitated by Fumnace Atomic
Absorption should not be evaluated. Sample resuits should De evaiuated foc
interterences Dy serial dilution analysis when the serial diluted sample result
- muitipled By the dilution factor is less than the instrument detection Limit

multiplied Dy & factor of ten. See below for exampies.

,
.

|
i '
| |

|

Serial Dilutions were performed for each matrix and rosults of the diluted

"""f ‘ sample analyss agreed within ten percent of the original undiluted analysis.
Serial Dilutions were not performed for the !éﬂoving:

[V Serial Dilutions wers performed, but analytical results did not agree |
‘ within 10% for analyte concentrations greater than 10x the IDL
. dijytion. :

Sampie 1 | Serial Diluted ‘
goment | ot | _muxto | SSANT | Ssumpie | Act
Aluminum I

1um
ium
mium
3
‘ M

opper 5 15) Sl 29.9 NE

[Tron

LMagneuym

L Manganese

Nickel

um 194 2440 2 19\ J 3% SN
odium !

Vanadium

Te = ) T o =

Qther:

Actions: All éata for of the same matrix for that elemont should de
agpreximasnd when the serial dilution resuits @@ not meet
aanwctual regquirements.

For exampin ,

(MthSWAnamﬁmaum.

Magnesium T™he
DL for Mg is 10 ppb. ‘l‘h.ﬂgbvummncmdm The
serially diluwed sampie result (SR) be

80 ™
evaluated for matrix nmmm}np:.w « {0 (dihstion

s 3. Eight is less than 100 (10 ppb (IDL) x 10},

2.  Aluminum (Al) was detected in Sample B at a concentratien of 2,000 ppb. The
1OL for Al is 70 ppi The sampie dliuted by & factor of four. The sarially

hd
diluted sample result (SR) was 3,200 ppb. The sample should de Uvaiuawd for
e et AR301262

matrix interferences, since: 3,200 ppb (SR) + & (diiution fuctor) s $00.

Eignt

()

Nabocom. 1 A0S
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X1,

Calculations

For soil samples, the fcuewing equation may be necessary to convert raw data

values (usually reported in ug/l) to actual sample concentrations (mg/kg):

If the ab uses | gm sample (wet weight)fid 300 milliliters:

sample results (mg/kg) =
wet weight

Digest 300 mi {L 1,000 . l
result 'uL‘ X Tegm * TWOm * g x I,Uﬁmﬁ g
In addition, the results are converted to dry weight using the percent solids
calculation:

% solids x wet weight = {inal concentration, dry weight
‘ l




Versar Laboratories .

. , , December 4, 1990

Narrative

ICF Fairfax - Arrowvhead Plating
Volatile Organic Analysis

EPA OSW Method 8240

Vergsar Project 420.58 -~ Batch 21
Coantrel 3913

This report containe the analytical data for the volatile
crganic analysis of four (4) wvater samples and twenty-three (23)
soil samples. The gsamples listed belov were received by Versar
Laboratories on November 14, 1990 and were analyzed following EPA
Office 0f Solid Waste (OSW) Method 8240 for volatile organic

compounds.
SAMPLE LIST

gs-1 g5-8 88-15 SEW2-SD1

gs5-2 ss5-9 gs-16 SEW3-SD1

ss-3 S85-10 g8-17 SEW1-SWi

sS~4 §8-11 g5-18 SEW2-SW1

88-5 g8-12 §8-~19 TRIPBLANK
. sSs-6 S5-13 S5-20 TRIPBLANK2

88-7 . ss-14 SEW1-8D1

-+ -+ 3 4 2 2 2 2 2 F 2 2 P R X S 2 2 R X2 R 2 222 2 2 2 R R R X2 22 RS2

GC/MS instrument calibrationa using BFB met requifements for
volatile organic analysias. All calibration criteria were met for
‘the volatile initial calibration curves and the continuing

calibration standarda. All volatile organic analyses occurred
during the twvelve hour pericd that folloved daily instrument
calibration. . . ‘

Volatile surrogate standard recovery values met specified
criteria for all veolatile analyses. Three sets of volatile matrix
gpike/matrix spike duplicate analyses vere performed for this
batch eshipment of samples. All recovery and relative percent
difference ({RPD) values were within gspecified QC limits.
Volatile eorganic anslysis for samples 85-14, S$85-15, S5-1§, S5-17,
ss-18, SS5-19, SS-20, SEW1-SD1, SEW2-SD1, SEW3-SD1, and the soil
QC samples vere completed after expiration of the fourteen day of

sample holding time. Other sample analyses were completed prior
to expiration of sample holding times. All samples wvere analyzed
without dilution. Volatile non-target compounds have: been

tentatively identified uasing the EPA/NBS Mass Spectral Database

Library. A o QRSO l 26!-}

. Detection 1limits and concentrations of volatile érgan?f.c‘
compounds present in the soil samples are reported on a ‘"dry
wveight" basis, wvhich accounts for the moisture content of each

sample. :

6850 Versar Center « P. O. Box 1549 « Springfield. Virginia 22151 « Telephone: (703) 750-3000 o 1-800-283-7727



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

> Name: VYERSAR INC, Contract:
Lab Code: VERSAR Case No.: 39132 SAS No.:
Matrix: (soil/water) SQIL Lab Sample ID:
Sample wt/vol: -5.0 (g/mL) G____ Lab File ID:
Level: (low/med) ’LQE___ Date Received:
% Moisture: not dec. __14 Date Analyzed:
Column: (pack/éap) CAP Dilution Factor: 1.0

SDG No.: 21

11/14/90
11/26/90

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG

74=87=3=rewncc—- Chloromethane 12
74-83=9w=—mmw—e=- Bromomethane 12
75=01=4=mwmw———- Vinyl chloride 12
75-00-3——cwvccac- Chloroethane 12
75-09=2vcnccccna Methylene chloride 6

67-64=1lo=—=——w===Acetone

)
N

75+15=0======w==Carbon disulfide

75=35~4f~rmacce== =1,1=-Dichloroethene

75=34=3~========],1=-Dichloroethane

U
U
U
U
U
U
] U
6 U
6 U
540=59=0=w=—em== 1,2-Dichloroethene (total)__ 6 |U
67=66-3=mm—men—= Chloroform 6 U
107-06=2~==——=== 1,2-Dichloroethane 6 U
78-93=3c—mwecen= 2=-Butancne 12 U
71=55=f~mmmcnc=- 1,1,1-Trichloroethane 6 U
56-23=5~mmovan=- Carbon tetrachloride 6 U
108-0b=dmmwrwmce= vVinyl acetate 12 U
75=27=4memm—en—— Bromodichloromethane 6 U
78+87=5~wm—mne== 1,2=-Dichloropropane 6 U
10061=01=5===w== cis=-1,3-Dichloropropene 6 |U
79-0l-6w=mmmm——— Trichloroethene 6 |U
124=48~l=—=====- Dibromochloromethane 6 ]
79-00=5~=mecacnce- 1,1,2-Trichlorcoethane 6 U
71-43-2==—cmmr== Benzene 6 U
10061=02=6====== Trans-1,3~dichloropropene 6 U
75282 ccanc=- Bromoform 6 U
108-10=le~e==w== 4-Methyl-2-pentanone 12 3]
59]1=78=6mrmmccna 2=-Hexanone 12 U
127-18=4=-==~===Tetrachloroethene 6 U
79-34{=-5mwmeccnaa 1,1,2,2-Tetrachlorcethane 6 U
10888 =3 =mmmen== Toluene 6 U
108=-90=7~mwa—e== Chlorobenzene 6 U
100-41-4--=mm=mu Ethylbenzene 6 19]
100=42=5==wemec- Styrene 6 %
1330-20=7===w=== Total xylenes 6 i
FORM I VOA

1/87 Rev.
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ICF KAISER

ENGINEERS
TO: Claudia Brand ICF KAISER ENGINEERS. INC.
300 LEE HIGHWAY
' FAIRFAX. VIRGINIA 220311207
FROM: Davida Parker Trumbo M\’ 703/934-3300
DATE: January 3, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-nine (29) Soil and Eight (8) Water
: Sampfes for Cyanide Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the analytical data acquired for cyanide from (8) water and (29)
soif samples collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility
study. The samples were analyzed for total cyanide in accordance with the modified CLP version of
method 335.2 from Methods for the Chemical Analysis of Water and Waste, 1283,

i
The data was validated in accordance with quality control criteria established! in the noted analytical

method. A copy of the checkiist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

ss1  S5-8 85-15 SEW2-5D1  ST5.SD3  SEW1-SWi

§S-2 SS8-g §S-16 SEW3-SD1  ST1-SW3 SEW2-8Wi1
S83 §8-10 58-17 ST1-8SD3 ST1-SW3A

554 SS-11 §8-18 ST1-SD3A ST2-SW1

§8-5 §8-12 S8-18 ST2-SD3 ST3-SWi1

§S-6 S§8-13 Ss.20 ST3-SD3 8T4-8W1

§8.7 88-14 SEW1-8D1 ST4-8D3 ST5-SW1

1
!

Overall Assessment of Data: The overall laboratory performance rhet quality control criteria and were

compliant with the requisite specifications with the exception of the distilled matrix spike for sample

SEW1-SD1. The detection limits for sediment samples should be qualified as being low bia§ed.
i T




Data Validation
Control Number: 3913
Page2of 2

The following criteria were reviewed during the data validation:

1.

2.

Holding Times: All criteria were met.

Initial and Continuing Calibration Verification: All criteria were met,

Blank Analysis: Ali criteria were met,

Matrix Spike Sample Analysis: All criteria were met with the exception of SEW1-SD1, which
had a recovery of 65%. The detection limit has the potential for being biased fow in the
sediment samples.

Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST4-SW3,
SEW1-SD1, and §S8-19. All sample results were reported below the detection limit.

Field Precision Evaluation: Duplicate samples were collected for samples ST1-SD3 and
ST1-SW3. The sample results were reported below the detection limit.

Laboratory Control Sample: All criteria were met.

AR301267




; ‘ 8
~lS Cooporation Project Name ﬁMDLa,J P(»A_D

Data Review Worksheets TDD Ne. _
Reference Ne.

REGIONAL REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name) | j £~ data pickage received at
Region [ has been reviewed and the quality assurance and performance data
" summarized. The data reviewed included: »

Case ‘No. =24 > SAS Ne. Sampling Date: ](Z(ﬂ?a
Shipping Date:

No. of samples 395=  Matrix © Date Received 8y Lab: /77750
PO
Traffic ReportNes: S| — S5-20 | g =3 GoD L STI-5psy
3Tls 1) L SCWi—2 (<o A > =
" Blank Neo.: 4 _
Duplicate Neos.:

Contract No. requires that specific analytical work be done and that
associated reports be provided by the contractor to the Regions, EMSL-LV, and
SMO. The general criteria used to determine the performance were based on an
examination of: )

Field Precision Evaluation
L.ab Control Sample Resuits
Detection Limit Results
$tandard Addition Resuits
Yerial Dilution Results

Holding times

Calbration Verification

Fieid and Lab Blank Analysis
Interference QC Results

Matrix Spike Percent Recovery Results
Laboratory Precision Evaluation

Cverall Lomments:

-
—e——

Detinition of Qualifiers:
A < Acceptable data.
J8 - Approximate data due to blank contamination.
J - Approximate data due to other quality control criteria.
® . Reject data due t0 Quality control review.
ND - !:cn-deuc:d clemcnmt. ficati ‘
+ < Positive element identification.
AR301268
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NUS Corporation
Data Review Worksheets

. Holding Times

Date samples received:  __J( / / 4/ 9
Date analyzed (Hg): -
Date analyzed (all others) by: w ,;‘/ rl/9 0

Action:

If samples are analyzed for mercury (28 days), cyanide (14 days) or any other element
(6 months) in excess of the holding times, approximate resuits for that element. |f
mercury or Cyanide are held for over one month in excess of the centract required
holding time, reject results.

Remarks:

II. Initial and Continuing Calibration Verification (Foem )

v Calibrations were performed at the beginning of sample analysis and at a
© minimum frequency of ten percent or every two hours during the analysis,
and met contractual criteria. .

Calibrations were not performed as specified in Punctiona! Guidelines for
Evaluating Inorganic Analyses and/or did not meet contract-specified .
windows: (specify)

Action Windows:

Accept Appeoximate Reject .
mercury : 50-79% for ND! 50-79% for + <50% oc >150% for «/NI
$0-120% for +/ND  121-150% for «

>121% for ND

all others 50-89% for ND! 30-39% for « <50% or >150% for +/NI
90-110% for o/ND  111-150% for +
>111% for ND '

NOTE: -

+ < positive values.

ND -« non-detected elements. (

l < When calibration results fall between 350-79% recovery for mercury and
50-89% for all other elements, an evaluation of detection limits is beyond the
scope of work for a NUS/FIT Level | Data Validation. However, detection
limits should be estimated when evaluated under a Level [I Data Validation.

Remarks: 3 ' ' .

[R307269.
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Alumingm

Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
{ron

Lead

Magnesium
Manganess

Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Qther:

nd

o\

sampie #: SEW/ -S| |

$SR At MR Action SSR

SR § SR R

Sample #:
BR  Acton

- 4§~

L |

4 4 -4—¥%

=1rd 2R

If the sample concentration exceeds MENpike concentration by & factor of & of more,
no action i3 taken. : ‘

Calculation: %R s SSR-;R x 100
S

sample result (SR) is less thibs: the contract required detection limit, SR' is

When the

equal to zero.

Accept Approximate Reject

SSR (73-125%) | SROM + WR<X0% for SSR

SRIND) « %R (30-76%)or SSR3 SR o %R (30-74%) for SSR’

SRTY « %R >{29% for SSR*

NOTE:

S « amount of spike )

SSR - spiked sample result

SR - unspiked sample results

¥R - percent recovery

ND - nonedetected elements

. « positive reguits

l « Discum in review that amum.ruum could be bm-d significantly low and
that the reported ConCoNtration is the minimum concentration at which the
analyte is present.

2 - Indicate in review memeo ofbithe possidility of false negatives, detection
limits are elevated over wiwt is reported, and that severe analytical
deficiencies exist,

3 - eomfmm percent bias of remuits. Report that the detection limit may be

iased low.

] « Determine percent bias ofresample results; false positive results may
potentially exist.

S - When the spiked sample resules fall Detween 30-74% recovery, In evaluation

“of detection limits is beyond ebe scope of work for 8 NUS/PFIT Level | Data

Validation. However, detection limits should de approximated and the
percent dias determined whed avaluated under 3 chct 1 Data Yalidation.

SRIND) + SR <30% for SSRZ

, T BR301270
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T

Aluminum 200
Antimony 60
Arsenic 19
Barium 200
Beryllium 4
Cadmium S
Calcium 3000
Chromium 10
Cobalt 50
Copper 23
fron 100
Lesd 3
Magnesium 3000
Manganese 13
- Mercury 0.2
Nickel o)
- Potassium 5000
Seienium 5
Silver 10
Sodium 3000
Thallium 10
Vanadium 0
Zinc 20
Ower: V| 0

NUS Carporation

Data Review Worksheets ' Ml O{\ —kf\& M

VL. Laboratory Precision Evaluation
Element GRDL Sampie #2  Duplicate Sample #:  RP Action

merymﬁummuumudwwmml«otmmc
matrix type.

Actionss
Por aquecus samples, ‘T results for elements which have an RPD > 20%.
For soil samples, ‘T resuits for elements which have an RPD > 33%. Ui
sample results are less than Sx the CRDL, 'T results {or elements whose
absolute ditference is XCRDL. For sample results less than the CRDL, the
RPD is not calculated (NC).
Calculation: RPDs A. x 100
- 8)/2
L - Contract Required tion Limit, 2
RPD - Relative Percent Difference. E\R‘) 0 i 27 l
A -« Sample Result. 0
.} « Duplicate Sample Result.




NLS Corporation
Data Review Worksheets

Vil. Field Precision Evaluation

Element CRDL Sample #: Duplicate Sample #2 RPD  Action
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 3
Cadmum 3
Calcium 5000
Chromium 10
Cobait 50
Copper 23
{ron 100
Lead 3
Magnesium 3000
Manganese 13
Vercury 0.2
Nickel &0
Potassium 5000
Selenium 5
Siiver i0
Sodium 3000
Thallium 10
Vanadium 30
2inc 20
Other:

erld Duphcxtt Actions should be applied to all other ampm of the same matrix

type.
Actions:

Calculatons

NOTE:

CROL -
RPO -

Relative Percent Difference.

For aquecus samples, 'Y results for elements which !uvc an ILPD > 20%.
For sod samples, 'T results for elements which have an RPD > 35%. It
sample resuits are less than Ix the CRDL, 'T results for elements whose
absolute difference is >)CRDOL. For sample results less than the CRDL, the

RPD is not calculated (NC).

A - Smplc Result
8 - Dupucnl Smple Result

{

Contract Required Detection Limit.

7
Februa-
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NUS Corporation
Data Review Worksheets

VIIl. Laboratory Control Sample (Form VII)

\_~ Laboratory Control Sample (LCS) analysis was performed for every twenty .
samples received and met contractual criteria.

Laboratory Control Sample (LCS) analysis was performed, but did not meet
the criteria for the following elements:

Calculation: %R 2 (Observed/True) x (00

Actions:
Accept Approximate Reject
% Recovery 3079 for ND} 30-79 foc « < 30 for ND
80-120 foc ND/» > 120% for «
> 120 for ND < 30% for »
NOTE:

» < positive results

ND - not detected elements

1 - When the percent recovery {alls between 30-79 for the LCS, an evaluation of
detection limits is beyond the scope of work for a NUS/FIT Level | Data
Yalidation. However, detection limits should de estimated when evaluated
under a Level I Data Validation. '

An aqueous LCS mercury sample is not required of the laboratory.

IX. Detection Limit Results (Form VI)

Instrument detection limit resuits wers present and found to be less
, than the Contract Required Detection Limits.

Detection lLimit results were not included in the data package.

Detection limits wers present, but the criteria was not met for the
foliowing elements:

Actiont
Adjust sample detection limits for elements not contractual

criteria listad above. Elements datected be the adjusted
detection limit should be rejected (R'd).

Calculating detection limits for soll samples: '
Sample detection limit (mg/kg) s

100 x DL (ug/l) x Volume diluted to (ml)
solids wet weight digested (gms)

Poaba - ' 9




ICF KAISER
. ENGINEERS

ICF KAISER ENGINEERS. INC |
9300 LEE HIGHWAY
- : . FAIRFAX. VIRGINIA 22031-1207
703/934-3300

|
I

|
v
|

February 8, 1991

Mr. Khoa Nguyen

Environmental Engineer Consultant
Virginia Department of Waste Management
101 N. 14th Street, 18th Floor

Richmond, VA 23219

\
|
Dear Mr Nguyen: l ‘1
!
Enclosed for your review is the monthly progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period trorn January

1 through January 31, 1990. | \
1 : |

Should you have any comments or questions, feel free to call me at (703) 934-3937.

Sincerely,

Cﬁﬁ/\ Brand ' M%&

Senior Environmental Scientist ‘

cc:  Don Irwin/ Brian Bertonneau
Gary Dietrich
Kim Hummel



ICF KAISER
ENGINEERS

MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RI/FS ' .
MONTROSS, VA
REPORTING PERIOD: January 1, 1990 -- January 31, 1990
PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: February 8, 1991

Specific Accomplishments in Reporting Period:

s  ICF KE prepared the addendum to the work plan, and responded to VADWM
and EPA comments.

m  We began preparing sections of the draft RI report.

Projected Tasks to Be Completed in Upcoming Month:

m  Field work will include: the installation and sampling of 6 new monitoring wells
(including four off-site locations); resampling of existing wells; resampling of 5
surface water locations for CN; and sampling of 3 additional surface water stations .
located in tributaries of Scates Branch.

m  ICF KE will continue to draft the RI report.

Problems Encountered and Solutions:

] None.
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ICF KAISER
ENGINEERS

ICF‘ KAISER ENGINEERS. INC.
9300 LEE HIGHWAY

FAIRFAX. VIRGINIA 22031-1207
703:934 -3300

April 9, 1991

Mr. Khoa Nguyen

Environmental Engineer Consultant

Virginia Department of Waste Management

101 N. 14th Street, 18th Floor ; -
Richmond, VA 23219 : P

Dear Khoa: ;
. i ?

Enclosed for your review is the monthly progress report for the RI/FS at the
Arrowhead Plating site in Montross, Virginia. The report covers the period from
March 1 through March 31, 1991. As requested [ am also enclosing summary tables of
the validated data for the samples collected in February. |

| | : |

As you know, we are beginning work on the FS, and I am looking forward to
talking with you soon about specific aspects of the project such as the ARARs and the
tentatively agreed upon schedule. Should you have any comments' or questlons, feel free
to call me at (703) 934-3937.

Sinc ely,

/{24 (,'té%t— /(LLQ.—V\

Claudia A. Brand
Senior Envxron;mental Scientist

5 \
i 1

|
'

cc:  Don Irwin/ Brian Bertonneau
Charles Perry
Gary Dietrich
1+ Kim Hummel

|
f |

| AR301276




MONTHLY PROGRESS REPORT FOR
ARROWHEAD PLATING SITE RIFS
" MONTROSS, VA
REPORTING PERIOD: _March 1, 1991 -- March 31, 1991
PREPARED BY: Claudia A. Brand, Project Coordinator

DATE PREPARED: April 8, 1991

Specific Accomplishments in Reporting Period:

® Received data from General Physics for additional groundwater and surface water
samples and conducted data validation.

m  Completed draft RI report and submitted for client review.

Prolected Tasks to Be Completed in Upcoming Month:
s  Finalization of RI report and submxttal to VADWM and EPA.

m  Initial FS research and preliminary drafting of report sections.

Problen;s Encountered and Solutions:

m None.

AR301277
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